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(57) Abstract: A compound represented 
by the following formula (I), a prodrug 
thereof, or a pharmaceuticaUy acceptable salt 
of either. The compound has high DPP-IV 
inhibitory activity and has been unproved in 
safety, toxicity, etc. (I) [In the formula, R> 
represents hydrogen, optionally substituted 
alkyl, etc.; R 2 represents hydrogen, 
optionally substituted alkyl, optionally 
substituted aryl, etc.; R 3 represents hydrogen, 
optionally substituted aryl, etc.; and -Y-NH 2 
represents, e.g., a group represented by the 
formula (A) (wherein m is 0, 1, or 2; and 
R 4 is absent or one or two R*s are present, 
the R*s each independently representing 
!d alkyl, etc.).] 



/-tvta, R 4 




(A) 



O 



WO 2004/096806 Al III 



SL, SZ, TZ, UG, ZM, ZW% (AM, AZ, BY, SttfciiUS: 

KG, KZ, MD, RU, TJ, TM), 3 — n y /< (AT, BE, BG, — g ©13§&£# 

CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 

IT, LU, MC, NL, PL, FT, RO, SE, SI, SK, TR), OAPI (BF, 2X?3- KatfffiODBSglCO^T It. S«S»fT* *l& 

BJ, CF, CG, CI, CM, GA GN, GQ, GW, ML, MR, NE, SN, &/>CT#-tf KO^HICJSB* Tn-KtBSg 

TD.TG). 0D^y>Xy-hJ £#K„ 



muc^, fim^nx ! b«kViT'j-;i'*^^-r. -y-nh 2 \t& (a) 
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pittvwfnr—'V-vi (dpp-iy) ®mmtVTm%}fc$iMteffi&'( 5^; 

-;VfcWT5. XfcS^^SWV/S^— if-iv (DPP-IY) fi«<hbTW» 

>^W7f^5/^'J H 7 7 3 U /t V 7 # x> ^ >fXr-f l-frtf U 
H (VIP) , ?)V*zi>m^7? H - 1 (GLP-l) , ^n-xfe#ft-f >X U / 
b D If y ^ # U F (GIP) * *)^«ft*;WE >#&«BT(GRF) ^ tl 

£fc#*&£>nW3(J.Langner and S. AnsorgeiUS "Cellular Peptidases in I 
mmune Functions and Disease2" , Advances in Experimental Medicine and Biol 
ogy Vol.477). 

DPP-IYtt* GLP-10N*»e,2T5ym(His-Ala)^TO-r?)o W^ntc^? 
5 1 r s ttGLP-lS#»lcS<te^'r**)0©> SftfrfiMSttfl^ffl***^ 7>^ 
□f-XbtbT^ffli"S21i:J^55l6tlTvi*(L.B.Knudsen&, European Journal o 
f Pharmacology, Vol.318, p429-435, 1996). £0DPP-IVK: c k5GLP-l©jfil4'fc£ 
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SGLP-l^^±#T5 (T.J. Kief ferB, Endocrinology, Vol.136, p3585-3596, 1 

995)„ Gif-imftomLiz&^Tm^frZftmznz^zf^Fr&Q. 

£££#fc]e>ftW£. m^ffE, ISA, }|gJ|jm»&£fc*V>TfcGL 

mmm <#>r>;*u t^^DPP-ivE^j©iB^«#$nT^ 

5(R.A.Pederson£, Diabetes Vol. 47, pl253-1258, 1998K 

a*©DPP-ivia«S!i*J«ft^nT*D, ws.«HiK&waio 2/02560^/1 

>7by lf^55?>|[WS^S^>^>R^^PP-IVia««tbT 

^T*sji^a^snTVi*. mm&mo 2/0 e s 4 2 o^/i>7i^ h 

33«fctfBI&&ii!g0 3/0 0 44 9 6^>7W hT'te, tf^Uv>^^WT 

5^>^>«i«flcjW)pp-iYiHtfiSflt bT#3»Tf *s - tim&znxnz. BIS 

&|§£I0 3/0 2 4 9 6 5^/1>7l/^ 2-75/^D^5/;WT5y 
»£^tT*1*>5f >m##tfWP-IV|fi^J£ bTWs&T'&S EL t3WMf *nW* 
o B^M^O 2/0 24 6 9 8^>7V7 hTte, ^1*->^>^I## ? *X* 
vXXxV—X V|fi^£bT»T&5;i£a*«£$nWS. 

%^©h^ 
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5. [1] 5* (I) 



io r 2 u, **st?, Any>if, ^7 /at* infc$ftT&«fc^7 

nt%j;^7;^+'>*^-M> wftsnT%>«tvi7U-;PS> B&$ftT*> 

7d<j«, fim$nrt>j;^7U-;i/^s, B&£nT&<kM7U--;i/x;K7 

«**nT , b«fc^7;Wr;w^;i'7^n;wt, «ftsnxt>«fc^7;w^;p 
20 B^$nTt>«fcVi^P7U-;ws> g&snT&«kv>'vrn7U-;i/ 

tj^jh, fim^nT ! b s tv^xa7U-;w*;i/fc;i'*> stfe^nTfe^v^ 

Tt)J:l^»ATOiI$it)ii\ ^fc^TIB^ (Tl) ~ (T6) T'&IZ 
n«3: 
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o 



o 



(T1) 



(T2) 



(T3) 




O 



(T4) 



(T5) 



(T6) 



X V v^m&fn^x p US* ft ttW&Z fix t> J: V ^-r p7!) L ; 
— Y — NH 2 tt, TIH^i (A) T&tiStl&m* *ttt*Tffi& (B) 




(A) 



NH 2 
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NH NH 2 



\>TjVzi^yij;V^zz;V^ L< ttfflfc3*l/Ct> *V^#A"**>f A******* 

20(D^M^t^bfffc^$r^i-5ri:t>T*#5o ) 

[2] -Y-NH 2 (A) t«^5l-efc^ m*Sit>U<r±2-C*>5^ 

, *fc'tt, -Y-NH 2 tfSS; (B) T^£*i5&-Cfc9> n^HL<li2tfc5 
, [1] ffl&<Dtt&mh^<\**<o-7n Yy y?, ^fctt^ftbc^^f^ft 

[3] R 3 riSTiB5£; (C) , (D) Htztt (E) (D^1Ttlfr<DmX>bZ>. [1] ~ 



(5^ Zf±, HHM^ -S (O) p-. ^fctt-NCR 1 1 ) -fc*U 
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7jc^«, *j^+yl, vyys, 7JMrJi^*X. 7)V*)V*)V7 

7)V*)WVfr~)\& 7)V3r)im. An7WS, v'i'aTW 

x;i/S, i/^D7MJW^*^i^, a&2trtt>J:v>7U-;i^ s&^nr 

t, «fc V wr P 7 U - £ £ «B&2 ftT «fc V^S&^y- □ 7 U - JPSS^f 

->7;m, 7)V*Mk* A07W1, ^P7il4;H» 7;wn*>^ 
«AP7;Pn*5'££^U 

r 8 «^^;k x^;k asfctt&amc^sau 

R 1 0 tt**JH?, pWUfSfcttX^ftStU 
R 1 1 B**JR**fcfc7;WI'a£*&"r. ) 

[4] R 3 (0 t>L<«5£(E)T*&5 [3] |B«©^«'bb<ti-e©^U 
[5] R 3 #5£ (0 T£0> R 6 ^> ^fcbfcW, l^Sfc^^ffiU 

MSibt, An^>Ef, ->7y^, yjwi^a-ak 7)v^)V7.)V^)vm 

, C x _ 3 7;^k>^^->»> 7;WWS, AP7MM^ 5s9tt7)V*)V 
S % yjPP+v'S, AD7JPP+yS, 7^P+y*M^M. • 7^;WJV^ 

[6] R 3 *^ (C) R 6 #, 1:?#£U AP^E^T?**, [4] 

[7] R 3 ^2-;7PP7xX;k 2-^PP-5-7J^a7ir:JK 2-* 
^l/-5-7MP7i^JK 2-^h^>-5-7^tP7x-JK *fc«2- 

->7/-5-7;1/*p7xx;ut&5, [43 fE*S©<b£#i&L<te^0:/p 
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[8] R 1 *****^, ^mmm^^3(Dm^nx^x^^7)v^)vm 
<b&\,*7)vn*i/*)v$-)vm, mmnx%&^7V-)iM&&tfm&isnxb 

£^7V-)ltti'&frt>M&nz>, [1] ~ [7] (D^1Tftfr\zUM<Dfc&Wb 
[9] R'^-Ra-Rb-Rcti^i^S, [1] ~ [7] ©V> 

Rate7Jl'^l'>»£, 

Rc««^^nTt>«tvi7;^;i/S, fijfcsnTvvr&j:^;]^*^ mm* 
nx%£^7V-)vm, tttemw^nxh^^v-frttismzm-t, 

[10] R 1 *****^ PWk SfcttX^JPT&S, [1] ~ [7] ©V>f 
[11] R^^WI/T&S, [1] ~ [7] ©V>m*>fciB«©flJ&**>U< 

[12] r 2 ****^ ^7/s, Bm$nTt>«k^r;w^ 
a, B»$nT'b«fc^7;w3+>'S, m^nxh^7)^^i>)^=->vm, 

«fc^7^;^j^^r'>S, B^$nx ! bcfcVi7P-i > ;^ *fcra«ifc£nT*>J:v> 
7 wfw ;v#xjwst&&, [ i ] ~ [ii] o^-rn^\zBM(Dit^mh l < 

[13] R 2 ^>7ys, «ftarnTt>«kv»7;i'=i+^*^^^ sfcae 
■&znxh£.^7V-)i'**i'Mx&z>. [i] ~ [i i] <D\t*irniMz&m<D{k 

[i4] r 2 *tfi^7 u -jw-*->st-&$, [13] mmvfcGVsh b < 
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[1 5] R 2 «^fn7!)-/m^lT'fc5, [1] ~ [1 1] ©Vvfft 
[16] R 2 && (ti) ~ (T6) x-mztiz&r-hz. [l]~[ll]© 

[17] R 2 iU:-0-Tx-0-Ty (5£*K Ottfife*IS^**U Tx 
ft^^^V^S, tfysn^-fA*, tfH^y^^ */ttt^*7*^i?>f 

] ~ [1 1] ©V^tL36^|B«©fls^ftt>b<r± J t©^n K7y^ *fcri^rti6> 
©fS^±fJ^£ft£^ 

[18] Tx^x^vyStW, [1-7] IB«©rt;£*fc IX ft*©?** K 
15 7'/^> S^tt^fe©*^****!^*, 

[19] Txi5m-7x^kyt?fc5, C 1 8 ] ffl&Dft&mh IX ^W^a 

[20] Ty^ «&T /V^/WS, S&v';? P T/V=3r/l-£> * fcttff & £ flX t> 
J:V>i/^ p T/^/VT/^/v^-Cfc^ [19] fB^©fc"£®t> IX li^O/a K 
20 7 7^, Sfctt^ftb©!!^^* 3 

[2 1] TyT^£*L5g©fi&Sa*, ^o^«> tf^^S, ifcfcteT 
/Un^i/*^#=^ST?*)5, [2 0] WfoD-ffrkfllfc IX tt-e©^P K-7 S>4\ 

[22] ^ (I) TIB^: (c 1) ~ (c 3 6) : 
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(c35) (<* 6 > 

[23] [1] ~ [2 2] (D\i^irifrt£tt<D{ti&toi>\'<tt : £<Dy*n Kyy^ 
[2 4] [l] ~ [22] m^frMcmm<z>ik&%)hl><ft : £<D-7v Yyyif 

[25] [1] ~ [22] m^tb^lB«^b^tU<^©^n K7^^ 
[26] ^y^v 5 /V-<y^^«-^-IV|a^JMit©fc*©, [ 1 ] ~ [22] 

[2 7] ^^f&^^5t©fc*<D. [1] ~- [2 2] m^ftA^lEtoft 
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[2 8] f&H?Sr^ti-5m#fcx Cl] ~ C2 2] <D^-fflt>\Z.WM(Oit^ 

o [i6] *3it^ [17] \^*tiz>te&®t*. mnmmzmhx\,^ a 

, E0^fcH:^^<D^mic 1 6 WT^/vS^iWf b^ S^Jr^ttt 
% 0)|x.|i x ^?vK 7°atVK 7*tvK sec- 

25 r 1 *o«fctfR z t*5rt5 rBm^nrt>J;v>T^/i-Sj K&rtse&K^ 

13, #J;ttf (1) ^nyy^, (2) g&£ftTt><fcVv£M^7 i nT!J-/i'g 
, (3) S&£*VttJ;Vvrn^£, (4) W&ZtlXh^TD-frTS./* 
/VtJ?^S % (5) fi^$tlTt«J;V^^^xnTy-/^/V^^Ss (6) 
m^fhXhX^^m^^TV-^T^/^^^m. (7) ^/l^^S 
30 N (8) W&ZfoXh^T^*^*^-'^ (9) fi^^tLTtiV^^ 
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/w^fjn, do) s^$nTt><tv^>^D7jwi/S, en) m^nxh 
«k^7U-;p«, (i 2) li^TU^yj^^, (i 3) s&sn 
T%>«kviru-^^*n;pat (H) 7;^w^n, (15) am^ 
nTfei^T^;^;^^*^*, (i 6) d 7) «&£ftx 

(2) rii^^Tfeiv^i^rDTU-Mj t^tti.^^Toyu- 
;vtuTii, wifc ^iif^ i 2 srrs 5 & i o » wtfen 

<a)*@|g, 

Wfcfi, ]lm*fctt^^<D^^l^e>607;^^;^*w^^f&n, 
0H^.«, x^;k yatf;w 2-yat!;K < 

v^;k sec-y^;k tert-y^ 1 ;^ ^^jvs&tt^S'^jWif e>n^o 
) , 

(d)Any>If (fly*.**, :7>yifiIIH\ ^M^*fc»3^*m^ 

a«f ens. ) ^fciiT^n^^s (0d*.tf> ^T^^^^^^tf^n, 
A^w^«^gci^e>4©7;i/3^->**We)n, MKJMfcttfc«, *b*-> 

mi*>n. H\zmmz.\i. WXtt. xer;k 7u\zjv. 2-7obf;V£ 
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iJ7jWn^, 2-7Mpx^;k 2, 2-77tnx^k ;^-7;v*p 
&ia>e,4©7»p*5'£tf#tfe>n, jtfcjt#«fc:tt, ^lA^h^-x xh+ 

*>, ^h^xb=lrX xh^xh**/. ^t'>7"n^fcH:xh^7" 
(g)>OVS> 

(i)7;i/P^'>*JVfc;VS (0)J;U£. K*»lA^6 4©7;Pn+'>S (#J*.tf* 

xb^x 7°p^^^fc«7*b^^^fe,n^o ) -esjftsnfc* 
(\)7)V*)v& wtt. ^)V. x^;k ^Ptf;K 2-7u&vtt\t7?)V 

OOTU-JI* (#!*.«. 7iXJk l-«^**:»2-«^*»#«»lf6 

n^o ) , 

en 7 ^ j m#mf s . 
(3) rs&£nTfc<fcv>7P-f;i'gj oyp^fji/Siiim i 
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(a)7KMS. 

w&ns. ) , 

®\z\t. mm. am*fc«^^<D^ici^^6©T;i/^;i/»^^frfe>n, 
MKAttWK:^ mm. *^)\>. x^jk ^dh;k 2-yatr;k 

) , 

d^if ens. ) £fc«7JW3*->g «7;v3*s/»iwJ*if &*u 

» (T;^;p^tbT«, mm. um^tcu^wi&.mr^vmm^mi 
mtfzn, mzMftmzte. >^jk x^;k yntr;K 2-yotf;vs 

x^i^fcte* h^>x^w^tf e>ns. ) > 

(e)7;v=i+e/s (^j^.^ mL7)vn*i'Mmmit>n, m^mz\mmm 

{i)>\u?>u^ mm. yymm?. mm?. mm?tt\*3vmm?m 
) ztcterfrn^z/m mm, mkT)vn*is&mmit>n. 

, ih^x yD^->*fe«yh^>-w^tfe»ns e ) x*m.W& titers* 
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i?7)V*v*h**s. hVJJVlruth*^ ^MrS/^h+f, 

nsm^sww&ns. ) , 

0)7MM («*tf, x^;k yut!;k 2-^D^*fc»^;p 

(nDx^ v\ 

OO^SBWWi^aaa HoU^x;k lf*U5*^*fctt*;W*= 

(o) ot;i/+ju^'>s (0S*.fcf, a 7)v*r)Vtti/£&im*fe>n 

i/*7U?u\i)VttS/* -sZu^^Vtt*/. i/Zu^y^frttzs* 

g&amtfztu mft®\z\mmm&z4(D7)in*^mi)mit>n. serum* 
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\Z\t. y^D^Pm+'X ^PT^**^ y^P^^M+X =sV 

iz&nzttem^r' p 7 i) t lt«* bfc%> ©a*#tf e> *i& . 

rs&sftTfc.k v^^fPT'J iz&vtzm&Mt lt 

fct, ftMB (2) © rgm^tiT^iv^g^^T-nT'J-^j K&ttstti&Xfcb 

(6) rK^nTfe^v^^^T-PTU-ii/TS/*;^-;^ tws^ 

^AfP7U-Jl/tlTit luiB (2) © rgi§nXfeJ;^g^fP7>J 

P7U -frt ltwtxIsTc hv&mtf sn*. 

fcLTWU MI3 (2) © r«£3nTt>£Vv^$^-ra7U-;kl 

, 7o#*»>, 2-7p#*X ^h+v'Sfctttert-^h*^) T-g&Sftfc 
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ft)*****'*, 

J5KJWW9K:tt» xer;k ^DtfjK 2-7Pif;k :/^;k -f 

v^?;i/, sec-y^;K tert-^;K ^^kfett^+^Wsns. 
) , 

*64©7^3"^*5wwr&n, *b*x xh^x 

(e)r;wus *3Vk x^jk yptr;K 2-ypt:;k y^v&fr 

, ;*9^k&;p#x;kfr^>, x^;i/#;w#x;k<M^x yDtf;^;^x;v^-> 

(g) 7MJH (0!*.f& *^k *^;k ^Otf;K 2-^Dlf;K 7^)V&tc 
tttert-^;l4fjW|Sif6n*. ) Ttt&£ftfc7^/S> 

(h) 7;wvs (tflx-fcE. *^/k x^;k :/ptf;k 2-^ntf;K tt-frtt 
rater t-^;w**»*tf&ft*. ) TWfcsnfcajw^-f 

ow*.i& ^^;k x5p;k yptr;k 2-7 p ptr;K 
tttert-^i^^fsti*. ) Tafcsnfcx^r^;^ 

(i) 7JV+M (Witf, x^;k ^ptf;K 2-7ptr;k 7^;k*fc 

J4tert-^;Wf)WlfitfSn*. ) TBISnfcDKFS. 
(k) 7WrJW-*'>*/K^'>i (0!l*.fcr&$» 1 fr*> 4 ®7Jk*;kfr^> 
(MXfctY*^ Ih^X :7ri#*5<\ 2-^Ptf*>\ ^h+S'S&ttter 

t-^jk^s^a^tf^ns. ) TBm$nfc*;p^x;i/^->*^#tf e>ns 
. JW*Wfctt, ;* h*x&;ktf x;k**x 2-7p 
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3. ) , 

(Di/^DTmt+^^^M+^S («AtfK*»3j^5i 0©^n 
J-M^y. ^^OA+i/Jl/t+'X y^DA^W->« 7^V>^;P^+'> 

^5. ) , 

(n) 5-*^7W-2 -**V-1. 3-mVl^>-4--f;K 

(o) 5 - t+V- 2 -r h 7 k F □ 7 7-JK 

(p) 1, 3-yk^D-3-^V-l-' TV^>V7^n;K 

m\zte, MZM. x^;k :/nif;k 2-^Dtf;w^fc«^;v#^#tf 

;wTflBft$nTViTt>«kV5) m<z>* mm, nm&^/vx^xb&^mmm^ 
xfct m%.& *;w\*^-f;K jWttuwt*^ >?^^;^;ww;k x^ 
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(10) rw&2tlTh£Ki'!ru7)V*)mi \z&tt%f#u7)V*)VmtLT 
, ~>^pynif;k ^P:/3\>k ->#n^>^;k s^P'v^k 

7 >?)\>% ten j )i#)i-)i,mmvf n £ . 

;Wk x^jk :/Pt£;k 2-^Dtf;k ^^*/tJ4tert-^;Mf 

(id r»^$tiTt>«tvi7U-;vsj fc^tsru-;i^tbTtt, fn^ti, 
^&6d^io^©ru-;i/S*«fe»n, jwwsifctt, ?xx;k i 
-t7f &«2 - t7f;^W ens. 

<a)*B8£, 

3tfc*#Wictt, x^jk yotr;k 2-^pt!;k*fctt^;v 

6>tl, A#Wfctt, M*fc^tt«©iK*ftl*6 4 07JWI^!»*« 

#tfe>n, SKJMfcWKte, ^^;k x^;k ^atr;k 2-yptr;w* 

■j7Mn^JK 2-7MDX^k 2, 2-77tnx5 1 ;k /V-7>>ktP 
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&t>4<D7)i^* : ymm-ft>n, ^\zM^m\z\^ *h*x xh^x t°d^ 

v*7;k*0*h*>\ MJ7^*D^h*^ *h*~>*h*>\ Xh*->*h* 

(g) OT©(aa), (bb)*fc«(cc)T?«m^nx i fe«J:^7xx:;US : 

Wf6W. ) , 

sfe^tttt©R*fti*&4©7;wvs^*s^tfen, M»c#yfcWfc«, 09*. 
(cc)Aay>jK^ 7y*H : F, mm?, mm^rctenvrnm? 

(h) ~>7/a. 
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(k)7J^M (#Rk£, x^;k 7dt!;k 2-:/Dt!jpS;;/c«:/? 1 ;i/ 

(nO^l^v^^ 

(12) rs^^nTfej;^TU-;^+^j oTU-;w^->stbT^ m 
d3) m&znTh&^TV-jwvft-jvM} <D7V-)vx)vft~)imtv 

(14) r7;wvx;i/3i>xjpsj ©r^^x^x^stbTte, $k 
^iti^e,6 07;wvx^x;i/S*^fe>n, ;*=p;i^ 
ji/*-;K x^;i/x;i/*x;k :/d bf ;k*ji/#x;k 2 -^ot!;i/x;^x;K ^ 

(15) rfi^$nTfe<tViT^;^;i/x;i/^x;i/Sj ©7^;i/^x;i/^x;i/S 

<hbTfct Mil^nTfe<i:^7;^V'>m (WAtf, X^l^> 
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tf^n*. ) fc, taiB d3) <d m^nx^^T')-)V7,)v^~)vmi mn 

(17) rs^tiTfeckViyjm+^j <D7)V?*i/mtLx\$, mx\%. 
m)\>^s : mifimit>n, mfcmwmm®. i & e, 4 ©7»n3->ga»f e, 

ns. 

rem^nTt)«tvi7;wn^^j ©a&sib-m, mm (8) © r«&$n 
te, #l*.fe£> ^D^aifjk ->^o^;k s/^n^^k v^n^v^k 

*s9w\7 : ?)Vttz/. y^y^-)^^y^ 
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(a)*Btg, 

*s*tf&n*. ) , 

(c) 7MJH MS&^ttttOflMy^WPfWtfStU H# 

mz\$, mz.& w.m&fc\mmk<Dmm& i a> e 4 (DTJwvmmmfzn, 

MfcJMfcWfctt, 0<I*-&, x5P;k ^ofcf;K 2-^ntr;k*/ttt^^ 

§^6ns. ) , 

(d) An^>Hf MM*. 7v*Sf, iMHfff, JUWfSfcttatfJMffF* 

«6ns. ) s&fctr;!^*^ <«*i& «7;io*$/***«s*tf en, 
$kfcmz\*mm&. i e 4 ®7;pxi*~>g#w en, MKjyfrWfcte, * h*~x 
, xh^x 7D^->*)Sitt7'h^j4W5n5. ) -ew.mnt£7)v*)v 

en, iMi*}fctt^tttt©is»*id^4®T^;kS^ 
wen, Hicattwictt, x-p;x 7u&v. 2--7uw£ 

'j7JVtO/?;K 2-7Jl/tDIf;k 2, 2-^7tni?JK A-^l/^P 

x^Hsfctt* b*5/x3\jWftj«*tf ens- ) . 

^6 4 07J^+e/I«6n, MKJM£i3£te, * xh^X 7"nitf 

+>/Sfctt^h+^5WJf&n*. ) , 

aniens. ) ^fcttT^^+^s m.7)vn^^i)mw en, 

^#»fcttK*»l*64©7JP=i^>'S^lf6n, MKUMfc&fcte, *M^> 

% xf^x ^D#^'>sfctt^h*^3Wtfens. ) T*am^nfc7ji/3^ 
ici^e4©7;vxi^^75«fen, sgfcjyfcMfcW:, mtf^r-*^ x^ 

y7Mn^KX hU7;U*P^h*X ;*b=^X*h*->, Ib^h* 
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(g)OT©(aa), (bWSfe^Cc^-re^nT'bctV^x^S : 

mmf e.n-5o ) T?M&£nT*><fc^7,M^x <r;i/^^^LT«. 
)v$~)imm-ft>nzo ) > 

007;WPS (mfc£, x5";k ^Ptf;K 2-7ntf;i/£fc&:/?;p 

(i)7;^;vt.;i/^x;vs (#ix.fc£, *?-)V7.)v-fc-)vmm\f s>*i£. ) , 
r 2 rB^^nxt>«tv>7s/»j ©emstbT«, 
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McjyfrMCte, x^;k ~fu tf 2-^atf;i/*fc«^Ji/ 

e>n^o ) , 

wc^^i*^4<DT;w^;i/*;w^n;i/S^^e>n, j^jy^Mk:^ 7-t 

tfe>n. n^w^s, #ix.fc£, ^^y^)v^)V^tda.^y7,)v^)vmm\i 
e,n^ 0 ) , 

(e) 7 U -;ivUl/*x;UX (mfcmfit& 1 0 ETF©7 U -Jl/X^X^a^f 

(Oti^nTt) <t^7 u -jps (WTLJisifift i o oto7 u -;i/*a«f 

m?m&mf$nz>c ) > 7)wvm mm. iiifc(«ott7^jp 
*)vmmmwBn, seicAftwictt, mtf* x^;k ^de;k 2- 

3^7 5 a > 5 x^;i/75y, ^wwsy. 7W;K7^a ^ntf^x 
;u7$a ^>\Af;KT5A ^mjktsa ;*3^x;i^x;i/75 a x^ 
;ux;i,*x;W75A jWWUHfc^ysA x^#;M?x;P7^ A 
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ft*. 

HfcJWWSlfctt, jWU, X5f;k ^Dtfjk 2-ypt!;p^fc«y^ 

«s*«f 6ft*. ) . 

££«(bmT©(aa), (bb)*fc^(cc)TS^ftT%>cfcVi7U-;WS (09*. i& 

w^tjfe>fts. ) 

WPtfe>ft*. ) T«&£ftTfc«kv>7;i/:i^>g (7;^+^tbm 
(cc)ad^>HC^ 7*^JSf. ^*JMT, lyfcMMfcttatfsiilC^ 

r«jftSftTt)J;v»*;w^-f;PSj ©JMfctfltbTKJ;, mfcf, 
, jWWbJWTC'Ok s^^ftJw^'Ok x^;i/^;wtt-r;K yx?;w 

t!;u-cfliiftsftT'b«fcVi) «©, urn. S3s> mm. ^ftmm^n/u^xh^ 



WO 2004/096806 



PCT/JP2004/006104 



2 9 

mm. &wi7)vn*z/mmi)mft>n. ^wm\z\mm^if)^4(D7)vn^y 

%^7)Vu^fJ)^^&i \z&tfZW&&tVTM*hfc%mmft>n2> 
R 2 \z&tf% m^nxh^7)Vn^ti)V^)Vmi \z&tt2>7)ln*zs 

r 2 \z&tf2> m^tvrh^7)\^n^^M^)vmi ©fi&*£LT«, 
tufBR 1 £cktfR 2 iz&tfZ mm2tVT:b&^7)V*)Vm ©fi&X£bT© r 

m®znTb&^7)\smr^%)itf=.)vm] \z&tfz>m&Mthxm*Lfcb(Dtf 

r 1 £«fctfR 2 fc^tts m®znxh&^7V-)VM} \z&nz7V-)v&£ 
lt^ fcmmfrzi om<D7V-)vm*mtf*>n. mwm\z\t. 
«, 71^, i-^-7^*^«2-^7^;^*fe>n^o 

(a)7Km», 

im\i e>ns- ) > 

HK:*#«K:tt, 09*.tf* x^;k 7u\Z)V. 2-^u)d)V^tz\^^)V 

(d)APy>If 7*;*ISf, JfcMiM^ lUSS^Sfcttatf*®^ 
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6ft, mx\£. mm£rc\*#&ft<Dmmfr$4e>7)Wvwgifi 

«*6ft, :/pbfjw 

x^jl/£fete* h*^x^;i^W 6ft£<> ) , 

fr$4<D7)\,n3ri/mmtft>n, %\z^wm\z\t. *h*->, x^>. ^p# 
u^mmimtfztu mm\z\mmmii)^4<D7)vzi^&im^^n. h 

ft*, ynriruthlri'* ^7JVtD/h^'>tfe«h'J7MD^ 

h*->^mf 6ft*. ) , 

(g) &T© (aa) , (bb) S » (cc) T-S&£ nx J: V> 7 iXJ« : 

^W6ft*. ) Tem$nTt>«fc^7;i/3^'>s a^p^SBtftb-m, 

g*^tf6ft, HlcA#Wlctt, xh^>, :/Ptf h*~> 

Sft*. ) . 

mimvfznz. ) Tfi&sftTfcjcwjwi/g (T^/WBa-tb-ra, en*. 

tf, EaSfctt^ttttoteR^JWI^fjWtf 6ft, JM*Wfc«, «^ 
*fcW#tt*«!>«*ft 1 & 6 4 ® 7; WHStt^tf 6ft, W.IZ JMfctofcfct, 09*. 

tf, pww, x^;k 7*nww 2-yne;u*^tt^;u^^tf6ft*o ) , 

^5&*2gtf6ft*. ) , 
(b»77S, 
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ens. ) T-e&snfc^fcji^awen. A#«icttfl*.tf. * h 

(k)7JWW« X^Jk y*Dt!;k 2 - 7 D tf ;W*fcti^Jl/ 

^;iobjww juwtstfens. ) , 

(D7;v^;ux;p*^^* *^x;i>*x;i^jwtfen&. ) » 

(n)X^V>5W^X 

) , 

(p)7x^P, 

((D^l^^fPlS (W^H tfoD>?x;k tf^us?x;k tM-UJV 
(fllfctf, *?-)\>* x^;k 7"pWP, 2-^Dt!JW*fctt^JP 

*3WWf6n*. ) , AD^>Jgf <0S*.tf, 7»;*gf, JfiSSJi^ ^SS^S 

m\z\t, *h*x ih+y, ya^">ifctt^h+>^*^fe.n5. ) -re 

i^nT^i^^^QTWt+yl ($/^P7JW^^^^^J^.^ € 

»$/*o7;i^**~>»*^tfsn. &ftmz\$mmmfr*> 1 o©->*D7 
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)V**z/* v^D^Xn^^v, WU^ttW*^ T?-?>?)Vtt5'&. 

:ijWSW«*tf e»ns. ) , 

(u)/\ny>Sf (fl&fcf, 7y*Bf, ^SlJg^fctta^SfJg^ 

(v)r»l (#Rfc£. x^jv*fctt^DWi^3»vf&ns. ) -eg 

(x)T-kb^X 

•fribAOT^^smmvf^n, w<zm>mz\$. ;*h*x xht-x 

5„ ;*h*X*h*X Xh^^y, ^by^Xh+y, xf 

^yxh*y, ^h^y^P^ytfcttxh+yyu^yWf^5. ) 

tf&ft, lfWtrat3^f» 1 0Oy^D7MM4yS^tf6n, MIC 
JMfcl$£«, -sZU-fuMfrtt*/, y^n^M+y, i/Zwiy^frttl/ 
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, is *7W\*z/ friths. '>^a^^+->, 7^>^)V^^Tc\ii.y)V 

\zmmzn.. *m**>, xb^x yn#+<>, ^h+^wsns. 
R'fc&tts riMftsnTt)iVi7U-;i/^'>sj ©s&stLTfciu buwsr 

£j I^^SlMtH MfB©ffi> ftfcifi^SS:: -O-Ty <hLT^£*l£* 

r 2 Kfctt* rfiife$nT s b<kVi7 r J-;v^^*;w#-;i^lj c*it*7U- 
;i/***>;&;w^;i'££: urtt, 7 a> & 1 1 ©7 u s^W^^S 

s/*;^-;vS3fctti-^7^^^;i/^;PS^'*^tf^ns. 
r 2 rflHftsnT%>«kVi7U— ^^^^-^Sj ©fi&Stbx 

r 2 tfcws ragi$nT ; b<i;Vi7^;p+Ji'«j tbxttw^.«fiift*nT s b«k 
v>7;p* i/ >m\m&z nx h «fc v>7 u -;us^^t7c t> e»ns. 
r7U-;H *»tuxtt«iAtf, naHR6*6i o©7U-;PS^fe>n, 

^©fiStbxn ffER 1 *«fcOT 2 lews rsm^nTfeiv^ 
u-;w*j ic*^saifeStbT^$nfct>©AWfsn5. 
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T)v*mmi)mft>n, ?z\zmm\z\*. mz.& *5f-;k x^;k ^n^« 
2-yDtr;u^fc«^;^^tfe»n^.o ) &rcw\u>f>m? (m^\f. yy 
mm?, mm?. mm?£tcte3ymm?mmtfe>nz. ) ^^tf ens 

„ BftS©jg[fcUTttl*fctt2£t±*^IVf&n*. ft 

, S/^p^otf;K ^n^K v^d^>^;k J/^n'v^k i/Vww* 

r 2 fc^ws rggi$nT%>«t:ViT^;i/^^^Sj ©T^jWPStLTtt 
, mmR 2 \z&vz> rB^$nxt)«fcv>7^;wi/Sj ti5»577;w» 

±viru-;wtj ^©BJfeStbT«, i&ibr 1 ^JctfR 2 ic^its rg&sn 
t *> «k v> 7 u fc* tts b&s t VTWmz nit h otmtf e. ns □ 
r 2 rB^$nT s b«fcVi7n'f;i/Sj «D7n<;Htum 0y*fc£ 

i-f ;p*fc»2 -^7 b'ovmwwznzo 
r 2 titt* rBm$nTfe«tvi7n^;u»j ©smxtb-m, buSsr 1 £<fctf 
r 2 ^« rB»3rnTt)*v57U-;PSj fc*Jtsfi»stUTW**nfet> 
(Dwm-fznzo 

r 2 t&w-s rasisnTt)«fcV57U*-;i'^sj ©TU-^^astutfau 
mx\%. ua«k6*6i o©7U-;v^s*«f6n, jwwtjie-tt, mtf, 7 

r 2 rBJUsnxfe^viyu-^^atj ©B&stbTfcJu soer 1 

nfcfc©2Wfsn3o 

r 2 fccmts raift$nT'bJ;^7U--;wx;P7^n;i^j ©7U-; iwvyj 
-Mtum 0y*fc& R3R»6*>si o©7U-;i/xjP7>f-ji^*^if6n 

2 -+7?)wvy>< ~)vmimtf en^o 
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r 2 fcfctts rs^$tixt)<fcVi7'J-;i/x;p*^;v*j ©s&StLTte* ft 
er 1 *5<tt;R 2 icfctt* ra^nTfe<fc^TU-;usj Ki^^sffiftstbT 

nfcfc©a^tfe>ns. 
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R 1 \z&VZ> ra^tlTt)i:V^xD7U-;i/Sj OAtDT'J- 

frWfc:li, tfn I) Jk 3^xr:;k ^>y^xx;k ^>yy5x;k 'OXtW 
yu;k *>x* t 7i/u;k ?u;k ^7yu;k -r y^u-^/u 

;k -fs^yujk tf^yujk trus^k t!7>?;k t?us^;k tru^k 
^yjjk -fy^yujk HJ7yu;k hU7^x;k r-h^yy;k -r>h*u 
;k -r ^ ? y [i , 2-a] h u v^jk* ttia&*>vy ^ . 

(1) imm. 

(2) AD^>gf 7*;ifif, JU&Jg^fcttH^IiC^ 

wif e>na. ) > 

(3) 7)wv& m%.& \tLMztc\*ft&m<DmL7)v*)vmm*m\ft>n, a 
, jEKjwfrWfctt, mtf, x^;k yptr;k 2-^ptfjk y^;k 

^V^fJk sec-^Jk tert-75P;k "^^S&tt^+^WtfW £>n* 
. ) , 

(4) ADi*>Bf <0!*tf. 7y*JH^ a***, lUSK^Sfctta**!!^ 

s MftMztemmmfrZ4V7)V3*ismmwt>n, jz\zmmz\$, 
x ih^x :/o#*5/*fctt:/h*^#£tf&ns. ) -pwftsnfcy^* 
m i7)v*mfrtvxte. vw£* mm&rcteft&&<Dtm.7)v*)\>mmi>m 
wren, juttsctt, iM*fc^tt*o*si»i*6 4©7;i^;v«» 
*«^6n, XfcJlfcttfctt, x^;k 7*nfcr;k 2-yotf;i/ 
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(5) 7;Vp*5^ (fj*tf, fi»7^ri+>'»f36(J*tf6tu 

h*s^*if&ft*. ) , 

, i?7Mn^b^'>. MJ^l^P/h^X ;* h^s* h*^* xMr5/*h 

^d^^aw sn*. ) , 

(7) 5/7/*, 

(8) *;w?*5<*, 

(9) 7Ji/3^5-*;i/2j?x;vs ««fti*6'4©7;p3^at («^« 
*h*x xb*x ^D^^sfctt^h^v^s^jf&ns. ) TS&sn& 
#;i^x;i/g##tf£ft£. jtfW9fcW09*.tf, / h*5^;i/#xji^&fctxh* 
5/*ji/#x;^Wf^n5..) , 

do) 7;i/^;vs ^^;k x^;k :/ptf;i/> 2-^Ptr^*fc»^ 
^-t;k pwi/jtuw'^E-ok s^^rtrfuwtt-ow x^wuwt^jvsfctt 

(11) fi&SftTfc^WJ-JI/X (0!l*.fcm*»l 0OTO7U-;P* 
#3*tf&*u A^WKltt, 7xXJk l-t7fHfcli2-t7fJ^«5 

ns. g&s^bTteAP^nH 1 (#j*.fc£ 7 9*1^ tiJif> lyfcEB^ 
fctta^sus^^tfsns. ) , 7i^iH e«tefc«#8tf*©te 
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5 6 <D7)V*)VW$&mi 5ft, SKJMfcftfctt, x^;k 7p 

t!;K 2-7W;k 7^;k -rV^K sec-:/?\>k tert-73Mk ^>3^ 

7h*~>$#£tf5ft*. ) W^WSftS. ) ^sWif 6ftS. 
R 2 \z&n%> m^tiX%^^u7 x )-)V7)V^)VMi O^rnT'J-;!' 

£ 3 ^ O 7 U - Jl/S £ L Tfll^ L t> Otimf 5 ft 5. 

r 2 tew-* r«^$nTt)<i;v^^D7U-;wT;^;i/*j £>s&»<hLTra 

Jft*tbT«*Ufct>03Wtf6ft«- 
R 2 \Z#tt2> m&ZtVX%£.K'\TU7V--)V%)Vtf~)l&i ©'vrnT'J- 

;w££LTtt, tffiSR 1 *s£tfR 2 tc^t-ts ra^ftTfeckv^xaTU-^S 
j \z& w- s ^t- n 7 u -jws t i/fc t> 0^#tf e> ft 
r 2 icfctts rHm^ftTi)J:^AxP7U-;i/*;vfc;i/Sj ©g&StLT 

fi&X£LT^Lfct>0#W5ft3o 

r 2 \z&nz> r«m^ftT ! bc};v^xP7U-;^^^Xj 0^TD7'J-;vi 

tbTtt, fTlHR 1 ££tfR 2 rRm$ftTt>cfcV^xP7U-;WSj fc 

£ tt£ ^t- P 7 u t LT#I* L t> e> ft So 

r 2 fcistts rfig|$nTt) < fcv^xP7U-;^*^Sj bTtt, 

WIBR 1 ScktfR 2 fcfcfr* r«^nTfeJ;V^xP7U-;USj 

S£bT^bfcfc©#Weft£o ^fcRHc^^s rgi^nTfect^fn 
7U-;^+->sj ic*w*««»fctt» mmvm. tn^5S:-o-Tyt 

r 2 t&ws rg«i$ftTt>«tvi7;^Ji/*jU3j?n;i/Sj orMJWM^ 
^ptfeft*. 

r 2 fcfcjts rB^$ftTt>«tVi7JW+;^;^x;i/Sj £>«&S£LT«, a 
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^7V'>7x;k *f s^/Ui?x;k **v<5^/u^x;k -7**7^ 

^7>/U ~7x;k fh7kh*P 7 ^XJk^fc&x h 7 k F P KU ~7x;i/^#*£tf 6» 

(1) Aay>if 7^*0^ mrnm?* jkmm?*tt)*Bvmm¥ 
*im*Tbti&. ) , 

(2) 7)v*)v& um&Td&ftmtvmy^fr&mmizn, a 

, Hfc*»WK:», 09*.fc£, x^;k 7°Dtr;k 2-7*0 if ;k*fc«7*^ 
/nwjwsn*. ) , 

(3) Ao^>nf («^.«, 7y**f, 8hmh"\ MmmT&Mzsvmm^ 
, ^#Wfctt«*fti^&4CD7;kti^>'»jw»ffen> HfcMWSJfct** 

j&t#tfe>n, Hfc^frWKtt, ;Wk x^;k 7*pt!;k 2-7*ntr;v 
*fc«7>;i^a*$tf&ns. 7;ki-p^^;k ~77;k*-p*^;k 

Mi7;ktp;Wk 2-7;k^-PX5 1 ;k 2, 2 -v?7^-px^jk n-7;kt 
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(4) T»n*>>m (mm*, tet&jfru^gmtf&vfbn, m$}\z\mm& 

(5) AD^>if ?vmm^ mmm*. m^zrzteBvm®? 

, ^#:«JfcTO^l^?»4©TJl/3^vS^frfe>n, IlC^Wtft, 

^i^e»4©7;u3^->*^we,ti, jgfcjM^w;:^ mfcr*h*x xh 

*X pthS/^xh^X xh^yih^X *h*~>:/D#*->£fc«xh^> 

(6) XrV*, 

ztz\* (7) **v&^»tf e>n§» 

r 3 icfcw* r«iftsnTt>J;V57;wi/Sj ©B&StLTi*, 
mimtfbti&o ) > 

(2) /\py>s^ 7u/^is^> sais^ ^jK^-fcriac 
>, xh^>, yn^^*fc«^h^^^tfe»n^o ) Tsmsnfc7;v* 

##ltf£ft, 5EfcJM*WfcWu yotrjk 2-yoK;i/ 

YV7)V*U*7)V> 2-7JVtOXf;K 2, 2-v?7tDXf;k /x-7;p* 
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*x ih^x ^D#^5/Sfctt^h+>^3^vf&ns. ) T«m^nrc7;i/n 

, xvji^p* h^x h'J7;i/^-o^ h^-x *h*x*h*x ih^h 
*X ^b^xh^X ih^ih+x ^^^D^yifdlib+y 

(5) x?vs, 

(6) #JM^XS, 

(7) 7;pn*x*;ntfx;i,g ft«»i^5 4©7;W3+>'S 
*h*x xb+x yo^x^fc^h^x^wens. ) Ttt^snfc 

x*;^x;i^a*#nf sns. ) , 

(8) 7j^jH (W&fcE, x^;k yubf;K 2-yat:;^fctt^?- 

(9) 7;v^;i/XJ^x;n (09*tf, ^^>x;u*x;i/^p^6»n?)o ) , 

(l 0) ^S^Si^T-amS («^K, S»Bf*l*6 2ffirU It 
t$If^bTlit-\ 5fr£6*^©&;fo^P^Sa^f£>*u 
, 0i!;Lfcf, t?DUXn;K -f^'/'J^k tr^'JX^^^fcfi^^'Jx;^ 
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(i) /\ny>** mm. ?y*tt mm?. mm^tc^B^mm? 

, JEfcJUtWfcti* x?;k 7u\Z)V. 2-^otr;W*fctt^ 

(3) ADy>Sf 7y#fif, aufeK^ IHKWFSfcfca^aMFF 

**£wr&*u Hic^frWfctt. x^jk ynt?;K 2-twjw 

Hj^wajWK 2-7Maxm 2, 2-^7^dx^k 

(5) AD^>If (09*.tf, 7V*K^ ^SHg^Sfctta?*®'? 
, ^Wfc«#*»l*>fc4 07Jl'3*^£##tf5n* Mfcl^ttWfcKk 
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4 3 

*x yn^v'tfei^h^^W^ns. 7;^D^h*^ 

, v^I^P;* h*X hiJ7^*n^h+->, ;*h*X*h*X xb^h 

*x *hx*xh*x xh^>ih^x ^h^>yn#^x*fc«xh^^ 

(6) XT/S, 

(7) 7;i/3^x*ji/^x;i/S mmwLif)^4(or)vn^m mm* 
/b*"X xh^x ^o^x*fctt^h^^*^fe»ns. ) i?«m^nfc 

x^^xji^Wf e»n*. ) , 

(8) T)V*)vm mm*. *^)V. x^;k 7Ptr;k 2-^ut!;w*fctt^ 

(9) 7)V*)Vm x^;vsfcttyat!;i^*s#itf&ns. ) T 
B&3nTfe<fcv>7sy» <jw«9k:«, ;*^»7SA x^;v7SA :/nif;u 

Bg|$nT*)«fcVi7xXJVS (JMfrWKtt, 2-7MU7xX;K 3-7;i/#P 
7i-jK 4-7MD7xXJV, 2, 3 ^7M07xXJk 3, 5-X7;W 
tD7xXjK 2-^PD7xXJk 3-^On7iX^fdi4-^DD7x- 

(id yymm^x'mm^nxh^y^nj^vm &&mzu. x*p:/ 
□ tr;k 2-7Mn^n7aif;K x^o^;k x#p^x^;k 7^> 

(12) 7^^n^Tfia$nx ! b«t^x^P7;wV'*^xji/* (ftftw^te 
, x^n^Dtf^^x^, 2-7;^PX^pypt!;v*;^x;v^7c»x^ 

(1 3) *;w#*->£, 

(14) tfPU-XxjWS, 
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(15) ^'JyJH> 

(16) ^;i/*un;vs, 
d7) v«7i?=jv& 

(18) ^^W>3?**^ 
Sfctt (19) X^l^S^S^J&^tf&nS. 

r 3 fcfctt* rfijftsnT%>i^ifnjpSj ©WBSfcbTtt, (l) r\u*f> 

. ) , (2) r;wn (wttf. sitf:aMttc«7WJHi#ife 

wr&*u jeicjwwsfcHu *?Mk x^;k ynt!;K 2-^ntr;^fc 
tt7^;i^##tf&ns. ) w^f&ns. B&snfcifx,«©ji#0a£bT 
i-^Difi/x 2-^^;p-i-^Dtf^>*ifc«2-^on-i-^DH 

r 3 £43tt5 rg&$nT 5 fe<fcvv\^n7U-Jl'gJ ©^n7'J-Mtbt 
r 3 rg$snT s &<fcv>'\xa7U-;V»J ©SftS^bTtt, buIBR 

r 4 £«fctfR 5 fccfett* rgife$nT , b«fc^T;i/3^r^Sj 07^'>+ltt 
T»«*.tf, &R7;i^*~>*W#tfe>*U JWW9lc»4ft«fcl*64©7;P3 

^ns. 
fet>©A^fe>ns. 
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, mm. x&fr* yoifjk 2-yutr;v*fctt^;i^!^wf&n* 
(i) 

(2) 7sy«, 

(3) y7;S, 

(4) /\n^>If 7y*IRT, Jiasjr?* JURJSrPS&tta^aiir? 
*W &ns. ) , 

(6) ETF©(a), (b), (c), (d), ^fc»(e)©Vi-rn^T«m^nxt)J;Vi75 

(a)7;v^;p» mm, w.m&rz}*ftmz<Dim7)v*frm&ifimyft>n* m 
ftmzte, mm. mm*tcteft&ft<DmmfrZ407)i*)vmm*mw<on 

, *5P;k x^;k :/ntf;k 2-^otf;w^fc«y^ 

(d) 7;u^x;p^n;i/S k*»i^&4 07;w^;p*-;w«* j 
w&n, ^#WK:tt, mm, tf^frft-frttUttyxM-^fim 

(e) 7 u mmmm& 1 0 etfot u -jv^M^m^m 

tf£>n, ^>iz>;ukfrx;k Hvxx^i/^x^fcfct^?*^ 

*3\>kr^A x5f;ktsa ^jWPTsa sJx^ys/ 
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4 6 

ztc\* (7) ^iiftAfois Sf*jR«i*6 2fl*ru mzm 

bTtt, 7xXJk l-^-75 1 ;USfctt2-^75 1 ;^^f&n5. 

<E>tl5o ) , 

&na. ) , 

*fctt (3) 7)V*jv& mztt*?)^ x^;k ^ntr;w^fe«2-yotf;i/^ 
r 4 ££tfR 5 k:*w« r««i3nT'b«fcVi77;WP«j tt, MR 2 fcSstt 

6 rBJft$tlT'b«kVi77;WVSJ £Rin?&5. 
R 4 £«fctfR 5 ££#3 rfi^nx ! b«k^75/Sj ©fflfcgtbTBu MX 

, fllA-tf* 7u\>)V. 

(2) 7j^jwj^-jh <mtf. «7;wu*;p#rywfs8iJ*wf6n» a 

^W^«^gcl^e>4©7Jl/W*;Ufc;l/S^#frf 5*1, KKJWIcWlctt, 7 

(3) Tu-ovrn w?L\mm&i iuT<D7v-)v*)v#-)vmi)mft>n. m 
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(4) 7)V*)VX)V*-)m mx\ts k*»13&^4©7^;^;^-;ps*« 

(5) 7U-^;hk=;ws <«^«^*»ioOT©7U-;px;p*n;vs*^ 

(6) 7;i^*^#;v#x;i,pWi/ (K^JWjBMFFtt. l£fc&2^© 

wens. 

r 4 ^^r 5 icfetta r«m*nT , bJ:v»7JW3*>'*^#=^*J o7;P3 

r 4 ScttfR 5 ic^tts rflBji$nT"b«fcv>7;wn^r^*;v#x;^j ©s&* 
tbxtt, sdiHR 2 fc*5W5 rgfii$nTt)«fc^7;i/3^^;i/^x;wsj icfctf 

©7;p*;wg^##tfen, HfciWfrWfctt* x^;w, ?u\t)V 
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4 8 

-7nwx*w»:isfixi>M mo^ mm. mm. mm. sfcrtwtfc^A/w-c 

r 6 i^tts rr^^^7^=^sj turn ttfctf* mmwn.-frt>4<» 

r 6 ^fcits rr/^^Sj turn, @:«*fctt^ttft©e»T^^ 
»*;ummi>m?t>ti. jLtmmm. M*.tz. **vk 2 
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#tf&*u HfcJIfrWfctt* WX\Z. /5f;k x^;k ^atf;K 

r;^;i/S^frfe>n, >^p:/ptrjk ^d^;k > 

^p^>5f;k ->^p^~>;k s/^p^^Jk 7yv>^£fcte/;ktf;kx 

3Mk x^jk yptfjk 2-^aif;p*fct4^;w^^wfsns. 

R 6 rAPT;pn+^j £t/Tte> AD^>gf (09*.»& 7y^M 

fctt, wttf, *^;k x^;k yptf;k 2-^ptr;i/^fctt^;i^^tf e» 
, 75/, /?-;u75y, s?*^75A x^jktsa ^xwsys^n 

£$*s§stf5n, HKJMfcftfcte* 0g*tf, ;Wk x^jk ^Ptf;k 2-yp 
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5 0 

;u#x;k xh*e/*Ji/#-;i/*fctt2-^Difji/^->*;^^;i^*^wrsn 

5. ) , 

r« i:*tt5 r^D7;w^;vfc;wSj «**3*6io©5/ 
;W?-;k 7^>^*;^-^^fc«y )\,tf)V~)V%)V-#-)Vmimtf 

;k i - t7f j^fe«2 - ens. 
r 6 cams rg^$nTt>«fcVi7U-;i'Sj t^ttsemstbTrau 

(1) AD^gf (mar* 7y*Rf. mmm^. MRfSfc»3^#i? 

(2) 7»*;i/X it«sfctt^iRtt©««r;v*;w»* J ^wf5n, * 
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5 1 

, mx\z. ^^jk x^;k 7nt!;k 2-7°uv)\,&rc\*73 L 

mmtf ens. ) sfc«7j^^yi <«m ^T^p^s^^tf en 
, i#fii)C^iic i ^ m ©y;V3^-> w^f en, HfciMfrWfcfcJu 

tmtfzn. 55fc*frWfctt, X5f;k :/Ptf;k 2-^Dtf;i, 

nxfjVJfctt^ h*i/X5fJl^#^tf£*i3. ) . 

(4) rjv^^m mx\z. fmr^^mmm? e>n, ft^miMi 

(5) Ao^>gf <«siAf& mm^tcteaymmT 

mmfrt>4<D7)vu3rzsm*m?t>n, -m\zmwm\zu, xh 

*~>, ^h^xh^X ib^yxh+y, ^b+^P^^*fc«xh^v' 

yp^~>^«f^n§. ) , 

(6) =s? 

(7) ^W^S***^, 

^fctt (8) jL^v>i/**i'mtfmft>nz>o 
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5 2 

Kite, k!nu;K ^xx;k ^>y?xn;k ^>\/:77XJk ^>XtWJ 

(2) 7;wrjva mm*rz\*#mzomi7)v*)vmsi)mtft>n. * 

, MfcHttWfctt, WLtf, ;Wk x^;k 7atf;k 2-yntfjk :/^;k 

-rv^k sec-^k tert-^k ^^sfctt^+s^wfiwistf ens 
. ) > 

^«tfe>n<5 0 ) sfctty^n+v'S (#ix.&\ »7;k^>s^a*f e>n 

isiif^n, HfclMfcWfctt, x^;k 7*ntr;k 2-:/ntf;w 

hu^jkt-p^wk 2-7;v^ox5 L ;k 2, 2-^7tni^> /v-7;kfr 
nif;vsfcii^ h*5/x^;i^#3Hf e>n*. ) , ' 

(4) 7fru**s* (MZ-tt. «7*3**»RW«r&*u JUmfcttK** 
136^6 4 ©T^^S^WT&n, ItMWidi *Mf5/, xh+k 7*a 

(5) /\oy>if (0y*tf, 7v*s^ n^jg^sfctta^*®?- 
$#W&ns. ) *fctt7;p3+^s (0y*-tf> «7;k^*v»#wen 
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5 3 

+yg (7)te**sm\zmx\z. mi7)v?*i/mmmwt>n, m&mz\m 
mmfi^4(D7)V3^ymi)m\i^ti, hcim*^** h*x ih 

. ^7;V^n*h*X hVy)V*u*h*^ *h*X*h*X xh*X*h 
*X ^fy+if^X xh*Xxh3-X ^h^n^ySfcSxh+v' 

(6) is7;mmm-ft>nz>. 

sn, m^t. hduj^ ^^/'Jjk bf^i/u;k t?ux>k if 

i j s jk tf ^ xxji,£ fcte tr u ^xx;Mga«f n& . 

x\z. 

(1) Aay>M^ wm*. yymm^ m®?* m®?*tctesvmm? 

(2) 7)i*)\>m mmztctemvtvi&mTK^&mtmizn. & 
, hkjm*:wk:«> mxtt. *=F)V, x3mk y°u¥)v\ 2-yptr;k y^;K 

775PM sec-7^;k tert-7?->>k ^>^£fctt^*XM^a^tf £315 
o ) , 

(3) Auy>nf 7>y»« it^n^ mmT&tcfcavmmT 
mm-fznz, ) %t£\z7)vmr^m {&m.7)vu^y^i)m-f^n 
. mmzufcm&iftb4<D7)^**smi)mft>n, hkh^wk:^ 

5a xh*x 7°u#*z/%tc\z7h*^mmit>nz>o ) TH&£nfc7;i^ 
jvm (7)v*)vuft£vx\z. m^&tcfottmtvm^^frwgtm 

#W5*u *3\>k x?;k 7°nif;k 2-7nif;i/ 

hU7;kfDpWk 2-7MnX^K 2, 2-^7tDIfJK /v-7;kt 
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(5) /\D^>if <m«& 7y*K^ <a*e^ lasjH^s&tta^*^ 

, v^jl^n^h^X HJ7Jl/to^h^X ^b^S^h*^ xb^h 

s&« (6) i/77*w#tf e>n^>o 

r 7 t-^^S TJ\U7)V*)V&i tUTtt, buIBR 6 fcfctt* rAP7JWl/S 

r 7 icfctt* rf#u7)V*)V&i thru. mBR 6 fcfctt* re^n7;v* 
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5 5 

Rcfcfctt* rg&£nx*>«tv>7;wi/gj . rB&$*ixfc«kv>7JW:i*>' 
Sj , rfi&£nx*><^7U-Ji>*j £<ttf ra&3nxfc£^7U 

mmf sns. ) wfens. 

R T c£tts rtt»$nxt)«fcv^7J^+'>Sj t*w-ss»Sfcbxtt, m 
#;u#xjv»<hLxte, w*.tfR*»i^&4©7;W3^$/S (mfc£*b*^ 
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5 6 

Ht^fr»kir±, fllxifcf, *^>K ^?vK ^ntT/K 2-:/ntVK *fcfi^ 
R 2 : -O-Tx-O-Ty^S-T^ T x t UT*$tv57^^W>-S. 
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5 7 

t Lin m^\mmmi>^6<D^uT)v^)vmi)mf?>n, mm\z^ m 

y^D^Dk!Jk z/ZWf^Jl, v^D^>^;k ^fctev^P'v^Mg 

*3\>k >^ pyptr jkx^jk i/^n^DWot!;k ^P^Pt^k/^ 
, v^py^kWk ->^p^;vx^;k ^P^^M^k 

, f h7k Hnwy^tK?^ trp'J^n;!/, tf^us^k tf^>*;k 
-f 5 y y U >>x ;k ^-^itV U >>x;k £fc«^7 U £*s* 6 . 

Tyicm r©&snT*>£v>7;Wk*j . rfi&snTfc«kv>7;i/$-:=:;i' 
£j , ra^tiTt)<kv^>^PT;^;vSj , rs&£nTt>£v^>;7P7>Mr 

(1) zKSfeS, 

(2) Apy>MT 7y*js^ twiep, untune tttesvmm 
Tmimtf ztiZo ) > 

(3) **vg, 

(4) S/T^S, 

(5) fc;^*^ 

(6) 7;k*;i"2 ie«*fctt^tt!R©®»7;wns«««*tf6n, m 
, Hfc^-flcWfctt, flfctf* ;>wk x^;k ^ptrjk 2-ypt?;k ^;k 
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-Y77^;k sec-^k tert-^P, ^>5PJk ■£td&'\*=s)Vmmit>n 

?3W£tfsn*. ) , yjk^-x* *h*x xb+-x ^d**^ 

#;v#-;k ^p^^ktf-jk y^o#*3/*jwfc;K ^h*^*;^ 

(fclAtf, ^n^DW+->, yi'D^Vt+'X 5^n*>^;W* 
S&tt^D^i/M+y^^f&ns. ) TfW*n/t7;Mr^» (7 

.*u KicAfctticra, wtfifc x^jk yntf;k 2-yuif;k 

^;Hf*t^6jf6n*. 7)\s*U*^)V, >>7;M-D;Wk hi) 7 

;k ^h^v'^^k kHD^^m *;k#^->^^;k xh^y*jv» 
(8) 7)m**sm mm, mLT)vu*^mmvft>ti. mmz\mm& 

o) 7)vn*i/%)vtf-)v& mm. mm&ifr*>4<D7)vn**/m mm 

;*h*X xh+y, ^P^+'X -fyyp^X 7h^X £fc«tert-:7*h 
*f, ^h^->*;k^x;k lh^y*JP», -TV^P^^^fcJk sec- 

7)v*)vm*mf*>n* ^mz\t, mm. wuyu&v* s^n^jk ~> 
#;kfc;i/g :7;k*p*h*xfr;kfc;k s^jfcfrn^h+S'* 
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jHs^wens. ) , 

(i 2) fi»'\5 i Pias^+'>*;i'#-^ m^nc^ ^tuc^^tf 

/&tttsfflffi?& i o*fcti 2 owrs, 5 6 6 n©iftATniit^'> 

(13) 

(14) 7Ji/+;H *5fJk x?\>k ^Dtf;k 2--/ptr;k s&tt 

m*^^T^T : fe<tV^lte^^\xPS*«L'TViT i b«fcVi 

j^w^-ok ^x^k&jw^-ok trpusv^MSxjk SfcM^uy 
(is) 7)v*)vm (wta, w^td&ftmtvmkrfr^frwgifimtf e»n> 
n, x9Mk ^Dif;k 2-yptf;k 

, -fV^k sec-^k *fctttert-^;i^*^lf6n*. ) > ^o7JV 

(^j^ti^^3^e>6©^^PT;w^^tf5n, wwuictt, w*. 
&£, ->^P^Ptf;k ->^P^;k ^p^>^;k £fc^>£p^*v;Mg^ 

^frWK:ttft**iA^4©rjk^+^S)»^*f&n, HK:*#«ifc:tt, * 

, ib^>, yp^+x jfc^h+->wf^n§. ) T«&£nfc;uk* 
xjk^jWN^-f;^ OMfcWfctt, ^^jk^;p^x;k*;wwjk ^p^Ptf 

So ) V 

(i6) t;^;v*;v^xji/S ;*3^k&jktfx;^#w &n«. ) , 
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(18) z/9U7)V*V ; r>& m%-& v^P^otfUxX ^n^'Jr> 

(1 9) xh^kPnlf^nUxX 
(2 0) fh^kFn^K 

(2 i) ^ayu-jus (fl^tf^®-?. esmiB^ &£zMmm?fr*>m\* 

n.&m&v&ifimi *>n, l < & 5 6 MTraa^xnaafewiswrsn 
5o *#WK:tt, tfDU;v, 5fx-;k 7U;k 5P7v*'J;k -fv 

;K IfUSviK HU^yik MJ7V*U;k hUTv'^K ^fc^h^l/U^ 

(22) 7;w^^fcjPTsy* 7^)V7^jmtm\i^>n^o 
) , 

(2 3) 7W7$;*M^M+'>» ^^^;V75/*;^^ 

(2 4) 7;w3+5/*;V5j?=;w75ya ^h+^M^75;w 
w&ns. ) £ns. 

&*u $ 6 1:^ 1 1< 2 - ^ n d 7x-;w^^6ti5. £©ffc. 2-^no- 

5-7M07xZJK 2-^^-5-7MD7z-JK 2 r-*^- 5 - 
7JM-P7x~Jk tfcli2-y7;-5-7M07x-M, ft&L^R 3 1 

nxt>«i:v^^p7U-;i/^^ *&H3£ (ti) ~ (T6) T^znzmm 
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6 1 

fc&g&£ nx £ wit p 7;w+; wi^i/SSft^tf e. ns 0 
s&t, e:n&ffift7;^j^ Hv'fDyMM, ^.t^iiv'^ny^ 

mmm?, mm?. ttnavmmTmifimfznzo ) , * 

, -fy^D#*^*;P#=^ sec-yh^>*;WfcJK ^tttert-^h^^* 



CH 3 



V 

O 

(2) —COR 1 7 

(3) -COO-CR 1 8 (R 1 9 )-OCOR 2 0 

(4) -COOR 2 1 

)\,mhh<\%i-y^)vmuE(D7v-)vm*mr* r 1 8 s^r 1 9 mm^x 
*mm?*tz\tc 1 _ B 7)v*m*m: R zo \z*m®^ c 1 .,m;K t& 

ffSbv^QtbTtt, o)©s*«tr;(3)©s^wr&n«. (3) lv> 

b<DthX. R 1 8 tfzKSSIIC^TfifcD, R 1 9 *3MU*fcfcix3\^T? 
feD, r 2 0 ^zKfftlc^ ^^Sfcttx^Tffcsfeojawffctts. em^© 
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6 2 

it&mt, &m\Zft'DTmm'?%Zt&r%Z>M%-&1. Med. Chem. 35, 4727 (1 
992), WO 01/40180^0 „ ^D^y^l ^JH#J£l 9 9 0^J mM&(D 
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10 n^ywMmommmmmtmiibn^o 
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a&sns. R^sfiffittTtt, *aioTc~»8o , c©«H^e*wrsj:t* J w« 

2) IS 2 

ft£& (4) tt, *%«HFtt* v fc** (3) *N-^nmh75l«ttB 
N-^DDX^'>M5 Y£Rl&Zlk%Zt\Z&r)m]£?2>Z.tt)*V%Z> (J. 
Org. Chem. 39, 3651 (1974) m . N-^D*7tb75 1«SfcliN-^n07 
^yWSFOOTtlTH 5S (3) ©ft^tC^bTil^l~3^*©$SH^ 
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fb^gl (4) ©X 3 #jytIiC^©i§£. (3) 
JWti:K«**5Z:fcfe:J;0«3i«J:i:3&«T« 0- Org. Chem. 33, 1070 

. 5 0968) m c m - i&ommz&^x. o. 1 : 1 o o~5 : 

i o oommfrzmmnz. m^mm^mmthx^ (3) oit^m\z 
Mbra^i~2^* (tji/it) ©f8iifr^}R2ft£. Rjm&tvx\t. mi 

3) IS 3 

10 (6) TOtt****, mmtmrf. u) *4t&® (5) t 

15 a^fsns. mmtLxm^zzt&m*. *mm&mz#vx. # 
ajttbr, afto. 5~i. 5©«H#&s&sn5. sjs?a^«tLT«, &50 

*C~»1 5 0 , C©|gHd>e.il^TS-^"e#5. fb£& (5) tt, T^ISD D D^Vi 

14* mmo^m<o^tKmm an j (B#fb#&fi» ttaftsn 

20 fcjfttftot, SigtSCi^f^. 

4) Ig4 

ft&m (7) te, ^Stt»«E+, (£&m (6) fc«S*^$"&S2ifcfc:«koT 
tert-7>*vh\ KBfc-te~>£A. fifflfc&UtfA, RBI^hU^ ^HJSA? 
^U^Atert-^h^vH^^tfen^o &»©&ffifi.£bT«U (6 

w^iif^n^. s^^tbTtt, $51 cc-^s o < c©iga^es^-rs 
30 e:t^T#^>o 
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5) Xg5 

K^m (8) k, tt&m (7) MftjE«***!itfc±oT«ft 

U>«$)«tf&ttS. ®©&Jfl»£UT«U fc£#> (7) fcttbffiftO. 0 5~ 

6) Xg6 

(io) jfis©#fiETSfc»##<rF» (8) 

(9) tR^$-&S21tfc«fct)»J&rS!lt*Mr#S 0. Heterocycl. 
10 Chem. 37, 1033 (2000), J.Chem. Soc, Perkin Trans. 1, 13, 1833 (1999), I. 
Med. Chem. 38, 3838 (1995)31) . (9) ©M*tLT«, 5£ (8) ©<b 

■7A30, **ft7;P*U (7K^b^bU^A*fctt^{b*U^A^) . S&tt 
15 *«fls7^* U OWWfc* 'J *A£fcB#«fltf- h U $rA««W«r&*U 

tt, RR*'J^W^n5. fiSOffifflItl/T8, ft;^ (8) KStLT 

20 &rctez.nz<Dm&mmmmvft>n. amttz* n. n-^*^*^ 

#51 2 0-C©f&Bfr£SftT5 5. 

(10) ©fijgfcWC, -$!KR 3 CH 8 S#J*fcSMJimc 

25 

7) IS 7 

<fc-&$l (12) Bu TOtt#«SE*, ££©#ffF* <t£tt (10) &4t&® (1 

Ttt, (io) fc»bTffi«i~3a«©«H^6SW*ns. Jtstbx 

30 fct fl*«B«7;WJ y U frA, 1HW- h U *A, Rft*** U 
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\t^m^m^ h y ?&m) , Tmitrjvti y (Tksifc* u #A*&«*SMirt- h u s 

S^tt**fc*hy^«#W&n<5. J£S©&ffl*£bT*4, fc^m (10) 
t#L3t*l-5a«©«H*6aR*ti*- ^RStt»iitbTtt, fcl*tf#:/P 
h>tt»*SE(N. N-Vt^lftfr&T^FIztcteVt^VXJVft^Fm). X- 
T-^5R»«E(S?X^x-T-;P, r h 7 k F n 7 7 fettl, 4-mD->^) , 

?;^;^75 sn*. s^^^lt«, mi o*c~m o ox;©® 

8) I=g8 

<fc£* (i4) kl TFmmm** mM<DmET&it\*#mn : * &»©#& 

T£fc«##£T, (12) &it%® (13) fc£££12rS;itK:«fcD§gi£ 

r/p t!;px^;UT5 h u x^r == >^*«f ^ns. ig*©teffl*£ u 

Ttt, (12) fc^bfi«l-l 0S*CDfSiB^&aKSn5. 

tUTtt, 7)vx-mmmu9;-)^ **;/-;i/*&r42-:/p/v-;w» 
, i-fMW (i , 4-^a-*tJ- >^) , *&«£ns©g£*^jWtfsn5. 

r 1 &imm-T'%>z>tt&® d4) do) ^mmmnthx, ± 

9) Xf§9 

ft&m (16) 14, »JP<»©#«ET*fctt**p«T, m<Dtt 

T£fcte##£T, tt&m (1 2) *fc&® (1 5) 
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13 0 

ymnmiznzo mmommmtLx^ (12) i^Liti~ioi 

N, N-^^*^A7SH, HVXX £fctt;ine> 
. 5 ©g£*«W£tfSn5. ffiifctt, N-^W-2-fcWJ F>3:fcttN-* 
^;V-2-t!DU5?y>«*5W6na. Rj&fiKfcLTfck ^5 0^2 0 0 

R 1 ^TKSRJS^-e**^* (1 6) «, fc<&*» (1 0) £ffi$8IiCfl£LT, ± 
10) IglO 

(17) «, (14) s^^arrsttfciioTKifi-rsz:^ 
T^s. ^^softtbTtt, mmt^ (14) mm** 

y_ Jk x^y-;i/, feL<«2-yo/t/-;^©T;i/n-;i/^^> ^x?mw 
15 x-x;^©x-T-Ji^&, ffitx^^©xxx^*»«t, h;i/x>^©^b 

*fctt7-fehxHJ;i/«, fttfi:n&©a£»tt> > t^¥«M ( 
mmt* O— fV^PlfUx>fi5». felX>iU>:fl*&2©5?;&;W? 

20 x;i^>st) t«s^*'&s^t»c«to!f5^t^^s. 

SKfcMUSjO. 5~^J2. 0^*©ISffl, #*L<ttl3Sflflfc©ttH# 

tt2 -:/n/v— ;i*©7;io— ;WMMI, 3?x^;px— 5r;Wf ©x— T-J^aWi 
, B8if;i4©xxf^»^ ^x>*©ftfc***JMfc 7-fehxhU^ 

30 fS„ fl^tfe (14) *r&IR©^^^7A*ffl^T^TSIltfc<koT 
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, tt&m (17) s«irr*j: 
wtmnm<oiMi ot«^:ctot, a 6) <b 

£46 (18) £»jrr*z:fc#T?£S. 

.5 

§8iiSfc2 

(13) ©3ttT5yS5&J««$nfcft^«l (19) TfB£ 
S^SjStiolM (14) *»jfi-rSJlt*Mf#S. 




io ratvR 1 , r 2 , r 3 > r 4 ^nmumiimmtmm^v, x 3 

1) iei 

«jij*lfB*©lS8tH«^:^fefc«fc'3T, tt£r^ (12) (2 0 

15 R 1 (2 0) «u fijssiiattcft:^' (1 0) £tBS§ 

2) X@2 

(14) tt, 5RStt»» l f> m©#«ET, \\&% (2 0) OBocM 
&n*. M©£/8*<i:LTtt, fls£* (2 0) fc#La*l~*3i*®ttH»>&a 



WO 2004/096806 



PCT/JP2004/006104 



13 2 

(13) 05 3 {47 a / g^ftSS nrcfc&® (2 0 2) £J|JV>&J&&, T 




[5$** R 1 , R 2 » R 3 - R 4 fe«t^mttS[l]|B«t^'r*0, X 3 «SB 

io mimmtnmx'^o ] 

1) Igl 

MjwsiBaoiastrattJto&aic^oT, (12) *6ft^« (20 

3) ZWklrZZLtifi'V&Z. 
R 1 3&J3jC**M**fl2'&« (2 0 3) KftftlB«©flS^* (10) *W 

2) Xg2 

«jfi«62|a«©Xg2tK«»*ffiK:«fc'3T, te^t) (2 0 3) (1 
7) &mM?&Z-tifi-C&&. 

20 S«ife4 

fiigftiEftofc^to (17) tt, **Sttfln?*SflS^« (2 1) £fflV>T. 
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«+, R 1 , R 2 , R 3 . R 4 *±«m«a[l]B«tra«Tf*D.- X 3 BWft 
1) XSl 

5 «jgfel|B*©Xg8i:H«l«:*^fc:«J:^T, ft-&#J (12) (1 7 

) 

R 1 3ftJ**JS^T?**fl5-&« (17) ft, S£&lKtt®fc64tf (10) £ffi$B 



h 2 n nh 2 3 



R * N " s £}>„ 



^IH 2 

R 2 - - 

(12) m (18) R 5- 

r 1 , r 2 , r 3 , r* &&ztn}-miimmtmm°?&Q. xnmm 
1) xsi 

^3tj*HB*©X@9tl^i^^J:^T> (12) (18 



20 M&6 

« (2 4) &«Jg-rS21fc3^#*- 
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5 mmmimmojius tmm^m\z^-DX. K&m (12) t^^m (24 
r 1 ijomw^^^m, (2 4)a, mmkium<D^m do) 

10 mm&7 

wzmiw&oxkG® (is) yttm&fcT'&zit&V!) (25) s^t. 



cat, r 1 , r 2 , r 3 , r 5 #&vn\*miim®tmmT'$>r). x 3 
15 &imwi.tmmT'$>%o ] 



M^l|B^©I@9«i:^^^t<koT, (12) fr^itf,®) (2 6 

R 1 #*milC^rfc3ft'^ (2 6) tt, M^1E®©^#I (1 0) fcttifg 




1) I@l 
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2) 1M2 

Mmmmmvjimtmmttjjmzz-DT. (2 6) frt>K&® (is 
its® d9) \t. w7L\rFmttznzijmz®i-Dxmi£-fz>zttf~e%z> B 

„ hn^- r4 

;&-OH Xg1 NHBoc 
(27) <f (19) 
K^, R 4 fc£tfmte«[l]I2f^«T&&o 3 

10 1) XSl 

^ (0¥*.«J. Org. Chem. 58, 879 (1993) ^) \zMW&ttMfc\ktMW.1s35 

mz^x, i\&m (27) fr*>tt&m (19) sKm-adta***?**. 

gtf£fc9 

15 <ts* (2 0 2) mx\Tvmz^nttmz^xmmz>z\ttfxi*z> 

R 4 0 r4 ° H^lR 4 

{20 o) 2 <-> 

hn ^ \_/ 

r/VlHBoc / ^ NHB0C 
(201-1) < 202 > 

DS*, R 4 ^«fc^mra[l]fe^i:TOT^D, R 6 0 tt» *^;i/S£fctex?- 

. ] 

20 1) Igl 

fciS® (2 0 1) fcJU 7^3-^*»»+. (2 0 0) Sifi^^^t 

R»«*S21i:lcJ:D, IltS^^tS. 7;V3-JW*J«ifcbTtt, 
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2 0 0) »LSS2~10^»©«gH^e>m^n§ o £&igj££bTKL m- 

9 o'c-^s Qv,(omm^wsn^^ti^^ 0 

2) Ig2 

{Y&m (2 0 1) fi, tt&m (2 0 0-1) £&g<h£££i3:3;i£ 

3) Ig3 

XiR (#];U£Protective Groups in Organic Synthesis 2nd Edition (John 

wiley & sons, inc.)^) \zum^nx^^^tmm^m\z^x, <t&® 
(201) frzfc&m (2oi-i) zm&'rzztw'vzza 

4) IMA 

kg® (202) ti, Tmmm, (201-1) *wmtm^ 
i, 4-^^>, s&ttEn&©E^«^wtfsn*. Kfetmthxte 

So 

fc^tt (13) ©AflcW«:W t tT, ft&m ( 1 3 - 1 A) ^ (13- 
4C) (D&J&mZ&T^-?, fcG® (13-1 A) frt>it&® (13-4C) » 



WO 2004/096806 PCT/JP2 004/006 104 



HN /—X 4 WO 02/48138 

\ — ( J. Chem. Soc, Perkin Trans. 1 , 2233 (1 999) 

NHR 110 

(13-1A):X 4 = CH3 
(13-1B):X 4 = CH 2 CH 3 
(13-1C):X 4 = CH2CH20H 
(13-1D):X 4 = CH 2 CH 2 F 
(13-1E):X 4 = H 



HO-/ Nl " 



HN ' J. Org. Chem. 44. 2732 (1979) 

v .,,_,,„ J. Chem. Soc, Perkin Trans. 1 , 2233 (1 999) 



(13-2) 



J. Org. Chem. 44,3872 (1979), 



■Q. 



~~ A J- Chem. Soc, Perkin Trans. 1, 2233 (1999) 

F _y nhr izmm^m^oo 

(13-3) 

Arch. Pharm. 322, 499 (1989) 
J. Chem. Soc, Perkin Trans. 1. 2233 

(13-4A):X 4 = CH 3 
(13^B):X 4 = CH 2 CH 3 
(13-4C):X 4 =CH 2 CH 2 CH 3 



tt*. r 1 1 frmmT, b o c sfcfctc b z *m- 0 ] 
<t&® (i3- ie) (DJ^mm«> -fcm&&m^z>z.t*>T*&z>o it&m 
(13) fct, iiL-tJ^f^^ 'jMatt&re&tirtr 

mzUSM (#J;L£Comprehensive Organic transformation, R. C. ?Uy#m, 
VCH publisher Inc., (1989)30 fcfB«$nwS:£83£#3£tf&ttS. 
%&m (2 1) O^^Jtbt, (2 1-1) 3^6fl5^« (2 1-9 

) O'&jfcw&OTfcjK-r. (2i-i) (21-9) a, 
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Ass® 



•Q. 



WO 01/27082 

J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 



(21-1) 
H 0 



Int J. Peptide Protein Res. 40, 119 (1992) 
, . WO 01/27082 

, 10 J. Chem. Soc. Perkin Trans. 1 . 2233 (1 999) 

/ NHR 
(21-2) 

US 4413141 
WO 01/27082 

J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 



F-^NHR 1 " 
(21-3) 

f-Ahr 11 ' 

(21-4) 



Tetrahedron: Asymmetry 8. 327 (1997) 
WO 01/27082 

J. Chem. Soc, Perkin Trans. 1. 2233 (1999) 



OH 



NHR 
(21-5) 



NHR 



'OH Tetrahedron: Asymmetry 1 1. 567 (2000) 

J. Chem. Soc. Perkin Trans. 1. 2233 (1999) 



"3 



Chem. Eur. J. 6, 2830 (2000) 
WO 00/26332 
"NHR 110 j - chem - Soc -' PerWn Trans - 1 • 2 
(21-6) 



#£2002-525325 , v 

J. Chem. Soc. Perkin Trans. 1, 2233 (1999) 

(21-7) 

v 0H 

HN / Bull. Chem. Soc. Jpn. 53, 2605 (1980) 

V -< J. Chem. Soc, Perkin Trans. 1 , 2233 (1 999) 

\ 110 



m/\ fcfc*<21-8)£ffl!BlSfM=*«*.li 
HN V_/ J. Am. Chem. Soc. 80,2584(1958). 

V 1 10 £fc|iJ. Chem. Soc. PT1 499 (1972) 
NHR J. Chem. Soc. Perkin Trans. 1 , 2233 (1 999) 
(21-9) icSBttOarftfcfiK. 

K+, R 1 1 0 tt, tK*®^ BocSfcttCbzSSt. ] 
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fc&m (2 1) (DMfcmUWtLX* (2 1-10) frbtt&fa (21- 

i s) <DG&.M*&rF\z7Fcro ic&m (21-10) (2 1 - 1 8) « 

it^M 



»(5 

(21-10) 

V 

-0 

21-11) Nf 
F 



itti® (R 1 10 ^7k^H^T^^21-6) £ 

J. Chem. Soc. Chem. Commun. 61 1 (1981). 
*NHR 110 J. Chem. Soc.. Perkin Trans. 1 . 2233 (1 999) 

< 21 " 10) i=ia«©*ai=tt3. 

^ 4b^fel(R 110 ^7K^Ii^'efe'521-6)^ 

J. Chem. Soc. Chem. Commun. 611 (1981)* 
nmh J. Chem. Soc. Perkin Trans. 1 . 2233 (1 999) 

(21-11) _ i=E«©*a(=tt5. 

<fc£fe(2i-8)£tHS£iifti~. mif 

J. Org. Chem. 44. 3872 (1979). 
► , <n J. Chem. Soc, Perkin Trans. 1 , 2233 ( 1 999) 

nhr i=saaa)*at«65. 



(21-12) 

J. Org. Chem. 44. 3872 (1979). 
\, U r,iio J. Chem. Soc. Perkin Trans. 1. 2233 (1999) 

(21-13) l=IM©**l=**. 

° fc^*(21-8)*ffi*«i»l=»«*l< 
Bull. Chem. Soc Jpn. 64. 2857 (1991). 
J. Chem. Soc. Perkin Trans. 1. 2233 (1999) 



(21-14) NHR 11 



WO 2004/096806 
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14 0 




(21-15) 

hn O~ y2 

NHR 110 
(21-16A):Y 2 = (R)-C 6 H 5 
(21-16B):Y 2 = (S)-C 6 H 5 

<f 

NHR 110 
(21-17A): Y 3 = NHS(0) 2 CH 3 
(21-17B> Y 3 = NHC(0)CH 3 
(21-17C):Y 3 = NHC(0)C 6 H 5 
(21-17D):Y 3 = N(CH 3 )C(0)CH 3 



<b^#l(R 110 ^7K^JS^-C'fe^21-6) 

zftmmmi^ mm* 

Tetrahedron Lett. 40, 5609(1999), 

J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 

J. Med Chem. 35, 833 (1 992) 
"Comprehensive Organic transformation", 
R. C. ^UvOM. VCH publisher Inc., 1989, 
J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 



<b^!fel(R nu ^7Km®^r'fe^21-6) 

"Comprehensive Organic transformation", 
R. C. ^Uy^M, VCH publisher Inc., 1989, 
J. Chem. Soc. Perkin Trans. 1, 2233 (1999) 



(21-18) 



WO 02/068420 

J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 



tt&m (2D (D^wMtewtisT. itsm (2i-ia) frttt&m (21- 
5 1 h) (D&fc&mxr\z7jkTo (2 1 - 1 a) &t>tt&m (2 1 - 1 h) \t 
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H 0 



NHR 

(21-1A):Y 4 = 2-CH 3 -C 6 H 5 



<b^fei(2i-i4)$ajfgli^ic v fii^if m 

"Comprehensive Organic transformation , 
R C. ^ny^M, VCH publisher Inc., 1989 
% J. Org. Chem. 66, 3593 (2001). 
J. Prakt Chem. 342. 421 (2000), 
Tetrahedron Lett. 36. 5611 (1994). 
J. Org. Chem. 53. 5143 (1988). 
Bioorg Med. Chem. Lett. 11. 1281 (2001), 
J. Chem. Soc., Perkin Trans. 1. 2233 (1999) 



(21 — 1 B) : Y 4 = 3-CH3-C6H5 
(21-1C):Y 4 = 4-CH 3 -C 6 H 5 
(21-10)^ = 2-0830-0^5 
(21 — 1 E) : Y 4 = 3-CH3O-C6H5 
(21-1F):Y 4 = 4-CH 3 0-C 6 H5 
(21-10:^ = 0^5 
(21-1H):Y 4 = CH 2 C 6 H5 

R 1 1 0 Ji, *mm*. BoctfdiCbz^t. ] 

K&m (21) it. mmy-*)v~?->frt>. &to<DjjmxGfffi-z>z\tifixz% 

o (^^Comprehensive Organic transformation, R. C. yUy 

?m, VCH publisher Inc., (1989)30 lc:3B«£nw*;frft£j^tf &n*. 



mmi o 



(29) 
H 2 N. .NHBoc 



HO ^NH2 HO NHBOC -S-O NHBoc 

(28) (29) (30) 



Xig3 



Xg4 

(31) (25) 

[5$+, R 6 fe±^ntt«[l]IEaiI^SST?*a. ] 
1) Igl 

:£gfc (#| ^.Protective Groups in Organic Synthesis 2nd Edition (John 

wiley & sons, inc.) &2) \zBm^nx^^mmtmm^mzx-ox. <KG 

m (2 8) frZit&W (2 9) &m.?ZZLttfiT!%*o Q&m (2 8) J. 
Org. Chem. 50, 4154(1985) fc:iaa^nfc«3Sffitl^«£*feK:«koT8Bfi-r*il 



WO 2004/096806 



PCT/JP2004/006104 



2) IDg2~4 

£iSK <M%- ^Comprehensive Organic transformation, R. C. 7ny^f, VCH 
publisher Inc., (1989)3) \zW&1*nT\,^&tmmz35mz&-oX. <t&® 
(2 9) frt>K&® (2 5) Zm£.?Z>ZttfT*i*Z>o 

fc&® (2 2) <DMft$)tS.MtLT, (2 2-1) (2 2-2 

7) ©^^^TC^Tc (2 2-1) ri^b^ (2 2-2 7) fck X 

^±ffW$n§m^tr. (2 2-1) frt>%&® (2 2-2 7) fi, » 

(#);Uf. WOO 1/7 4 7 7 4 ^Comprehensive Organic transformation, 
R. C. ?Uy9W, VCH publisher Inc., (1989)3) fcfBf££nfc#fefcfeT, 

H 2 N. .NHz H 2 N. jNH 2 H 2 N. JJHa H 2 hJ. Jftfe H2N. JWz H 2 Ii JJHz 

OH J\ OMe rfV^l NH 



OH 

(22-1) rj (22-11) (22-16) (22-21) ** 0=SO 

(22-6) (22 " 25) 

H 2 N NH 2 H 2 H .NH2 H*, .> NH * ^ .NH, 

3 9- sl <^v° S- 

0 ^\ (22-12) (22-22) O 0=< 

(22-2) (22 _ 7) (22-17) A™ 

H 2 H, JMHz H 2 N^ ^NHz H^ ^Hj, H^ JWg ^ (22 _ 26) 



'2'> j!""2 ,, Z'^ -!"'Z ' <• ?• - '■ J «■ 

q o a 0H av q 

(22 _ F 3) (22-D (22 ~ 13) (22 " 18) 0 (22-23)/ 

HaH -NH 2 HgN. .NH 2 Hj,^ ,NH 2 H 2 KJ. ,NH 2 V NH 2 H 2»i, * NH 2 

(a l 4) ot-V <22 -«' <*-«> ^ o^ NH 0^0 

Hj-N^ .NHg Hzl^. ,NH 2 H^ j.NH 2 ^NHz (22-24) (22-27) 

( 22 _5) (B-IbT (22 ~ 15) (22-20) O'^ 

-ffrS* (2 2) ©JM£l$ft0!j£bT> -fb^ (2 2-2 8) (2 2- 

46) 0«&PiTfcit. ftl^ft (22-28) #Sft;£ft (22-46) tt 
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, *9 6 ±« s #*n*«*^tr. fc^m (2 2-2 8) 38f»6flS^* (2 2-4 6) fct 
, (09;Lk£> WOO 1/7 4 7 7 4££tfComprehensive Organic 
transformation, R. C. yUy&W, VCH publisher Inc., (1989)#) (ClB«£n 
fc^CSoT, SETTS 

H 2 N. J1H 2 H2H .NH 2 H 2 N, ,NH 2 H 2 NL ^ H 2 I^ NH 2 



0= V_ (22-32) (22-36) (22-40) 



(22-28) 
H 2 N ^NH 2 



HN 
(22-44) ( 

hVi ^Ha H 2 ^ ,NH 2 H ^ js|H 2 H 2 Nj, ,NH 2 




q. <k % ^ ^ 

0 =S=0 (22-33) (22-37) (22 -41) 0 



6 



(22—29) 



^ ,NH 2 £^ Q 

N \Z) (22-42) N HN >-OE1 

ttA,) (22-38) . O 



OH 

(22-30) (22-34) 
H 2 N. ,NH 2 Hz(i NHz H 2 N, JiH z H zti JiH z 



. O _ f 99— 10-4 



^~~^-NH 2 
(22-43) 

fc&m (15) *3«fctWfc£* (2 3) tt, rtJRfiSfflV>5Clt*JT?fr*. 



SKBfcl 1 

SiittiGttfiXb^Mi (1 2) mtf* TfBK^ns^&KckoTSSjrr 

10 sn£tnr#S. 
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(36) 

nmm&itmmx-m. r 5 x^;v*. 7u&v&. 2-7 



1) IS1 

(3 2) tt, TOtt*^. imottT. flr&fo (l) *«fctflt£* ( 

3 2-1) fc^StfStfcTMBTSEfc****?**. itgtUTte, ^HJ^A 
^ b W HtfcHthU^AXh W ^n§. (3 2-1) 

©™*^lt«, (1) fc»UTa«5~3oas©ttBB^eaw^n* 

LTfck $3 O^-m 0 0 < C©^H^e>»"T'&^ t^T^5o 

2) 1M2 

it&to (33) mM^i<o^y^rc\t^tEy. 

T* fl?&* (3 2) fttert-y^^^^U^nUHfciE****!:^* 
5*1, f©»itLTtt{^U (3 2) fcttl/TSfirO. 0 5~0.5^»©iS 

Hfc&aasn*. ^*tL.x«, -r5^/-;i^3Wtf ens. 

bTte, ft£$J (3 2) fc»UTfi^3~2 0a«©ttH*6SlRSn5. tert- 

ttjvztt^jvz/vjvzuv \*<Dtiim&tvT\*. tt&m (32) c^btit 3 
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5h\ 7h7t^D77>, ^nn^X £fc&;ift£©*l 

3) Ig3 

\\&m (34) ft-&® (33) a ska 

(33) fc»bTa«2-5aa©«BB*6W*n*. ad^^j®^ 

MfcLTHU ft*&tt (3 3) fc#LTffi#3~6i!5S©ttHJ&*&aftStt3. 

A*fctttert-:^;WJ^A^#W&*U ffBfcfcL tert-^WJtf^A^ 
W6n5. APy>ftSOtbT», ^7"Dtrh77Mnx^X S^OW 

^m&mfzn. nm\z\z. ^□tfh77Mnx^>^w&n5. * 

iStt*tlE£bTfck fh7kHD77X ^x^;i/X-x;K * 

^ZZthH&Zo ADy>ft^££tlSSi*S^©£fcM£2:bT«, 319-10 

4) X@4 

Sat^ll3«6©xe7t^^Sfc«toT, ft^Kl (34) fl>5ft£» (3 6 

) sajgfszitj&^s. 

5) Ig5 

»itftlia«©Xg5tra«^ffifc«koT, ft^tl (3 6) *>&ft£» (3 7 

) s«ji-r*j:t^^*. 

6) X@6 

»aftlE«0l£6fcE«fc>^lC«koT, ft^ (3 7) *»6ft^« (12 
fc&m (1 2) ©gjtfc£V>T, -J&fcR 3 CH 2 StfJKtSSSMFPIC 
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t^^o te&b 02) a, 'jkmv-fitikT'Mm-rzz m&mzte. x 

m Med. Chem., 32, 218 (1989)^) fc|Bi&£nW5#^&*#tf S 



R 1 — X 



O O O O 

hnV n , R 100A o"R 100 hnVn 

< 40 > R 2A N £ N (42) 

" N ? - " 1 n n ioo 



(32) 

, o 

R 



(41) 



(43) ° (44) 

R 1 ££tfR 2 tt, *[l]B*fcPMt*T?*D» X 2 , X 3 ZXZfR 1 0 0 
Sjt^llB«t^8T^^>. ] 

1) Xgl 

«jfi»liB«©lSltK«*:^fcioT, (3 2) (4 1 

) WSilt^tS. 

2) X@2 

»Jifeliaa0XS7fclPI«**fefc:«fcoT, (4 1) (4 3 

) ^^i-r^^t^^^o 

3) Xg3 

«JBi*llB«OXg2tra«^fefc«k^T, (4 3) fr*>tt&m (4 4 

4) X@4 
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mtmmm<DiM5 tnm^mz^T, <t&® (4 4) (37 



5£ (I) T?iSnSfli^ft05t, a (5 6-5) , 5* (5 7) , &&Xtft (6 



H 2 N' 
(50) 



iV r'»Vr 1 »hnY, 

IJLJ (50-1), H 2 N N 



R 10oA 0' 
'R 3 - ,..R 3 



R 

Vr 100 

O (51) 



qfY°Y R 
t iooA 0 J V 00 



O HN 



? £ ? r ? r 

VVx 3 ^L tf^VVx 3 — - H ?\ N » 

Xg4 ^N^N USh^W 
H H (55) (56) 



R 3 

V-x 3 . 



X 2 (56-1) 



R ,0B OH 
(58) 
Xg8 



Xg6^ R 3 
H 2 N N N 



WV*lf* NH2 xg10 R^O^N^N Xfl9 R 103 O N N 



? r 



9 r 



1 o r R 

^(56-5) 



R 400(5^4) 




5? I ^-Y-NH 2 
HjN N N 
(57) 

[5^ R 1 , R 3 ^cfcrjCYtt. «[l]|B«tra«T»D, R 1 0 0 , X 1 , X 2 
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rg&snTfciViT^^sj r 4 0 0 it, miimmvR 2 \z&n 

1) xm 

<t&® (5 1) te, tt&m (5 0) frttM (#Jx.fc£Synthesis 385 (1986)^) 

.5 \zmmznrcM.m.mtmmttmz&-DT, m&?z>z.£&T^2>o its® (50 

2) xn2 

m&mimm<Di:n2 tmwtfcJsmz&-?T. its® (51) &t>K&® (52 

10 3) X@3 

IKi^l|B^OX@5if5Hi^^J;oT, ik&® (5 2) (5 3 

4) Ig4 

(5 5) te, ft£#J (5 3) frZJCffi (#j;Lfc£Syii thesis 775 (1999)1?) 
(5 5) (DMT&iZ&^T, —mzR 3 CH 2 g^S&S^tHC^ \zmAZHfr *>© 

5) xns 

\K%® (5 6) Kt, flS-&* (5 5) £^«75>£RJ&3-Hr*z: 

(55) t^LTasi o~2 o oasottBa^&awsns. 
^itLtn x*y-;k t>u<«2-yo/i7-;i/^©7;wn- 

25 , ftOTCHKK CCOttBBJ&^aRi-S^t^^S. 

6) XM6 

XM. (#l;Lk£Tetrahedroii 58, 3361 (2002), J. Med. Chem. 34, 2380 (1991), 
Tetrahedron Letters 34, 4595 (1993), J. Org. Chem. 40, 185 (1975), Chem. 
Ber. 80, 401 (1947)£«fctf J. Org. Chem. 41, 568 (1976) ^) fcSB*SnfcSji 

30 mtmmisi^mz^x. its® (5 e) Mti&m (55-2) zmm-zzt 



WO 2004/096806 



PCT/JP2004/006104 



149 

7) X@7 

mtmrnmnxus-i i tmmi2.jjmz&-oT. fc&m (5 6-2) frMfc 
&® (57) &mMt%zttf-e%%>o 

R 1 a**SMepT?**fc£« (5 7) fct, (5 6) *ffi56K»£bT, ± 

8) X@8 

ft^tl (5 9) fck gStfFSET, flS^ft (5 6) , (5 8) . &£X$Mffltk 

o mn. it^m (5 8) \mmtvxm^^tmm B mffim&o&mmtv 

Ttt, (5 6) fc»LTa«2~5a*©ttB8A^SR*nS. «Hfc©*&fl 

itLTH (5 8) II^LT, 0. 0 5-0. lfe (#&tt) ©I5H*^ 

9) Xg9 

«jg»iia«©XS7tlRl«^ffik:J:oT, (5 9) *Sfc£4h (5 9 

-2) 

10) 1110 

S?tSl|B«©X=g8~l ltH*)5:*Sl:«fcoT, (5 9-2) *^6ft 

£4& (6 0) §«j6T5 

r 1 ifi&mMtt&zfc&h (6 0) (59) *m%mm£\sT, ± 

11) 1811 

®[3t^l|H«©X@7t^^^«k^T, ft^tl (5 6-2) 3^6flS^« ( 

5 6-4) ssji-rart^Ttr*. 

12) Igl2 

SaiSllBS©X5g8~l lt^*.k^T, <fc-&« (5 6-4) 

&® (5 6-5) zmmtzztifi-egz* 
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1 5 0 

5£ (I) TS2ft3ft;£#J©5^ 5$ (6 3) T*^£ft3fc£#K &tc\Z*<DM 

_ .r 3 r im -x 2 o r R3 Dl04 j r R3 

1 r (61) R 1~ 1 R, %Vv-Y NH 

(56) (62) (63) 

5 R 3 *3<J;OTKt S[l]SB«i:IWx?&?K X 2 £<J;tfX 3 HJg&&lB& 

1) igi 

«5iffilia*©nje7tH«&^t«J:oT, (5 6) (6 2 

10 ) 

2) IS 2 

mmmmm<Dxns~iitmmtiijjmz&?T, (6 2) 
(6 3) turns*. 



15 «jfi8U5 

a (0 T^^n*^«©5*, ^ (7 1) x-mnzfc&m. 

R 105 

O © >H {66) O 
-nV, - ^ V> — — *■ Rios > V> 

H H H pi06 

(64) (65) «*> 

R 106 (68) H R 1 « (70) R 106 (7D 

20 &?k R 1 0 5 R 1 0 6 NHU ^[l]IB«©R 2 rflHftSnT%>«k^75 
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1) xei 

(6 5) ft, K&m (6 4) v*^7xU>fcL<&^X^;V7X 

t^^UXDtfflifcbm (6 4) fc*fUT. ffi^l 

-5^»©IBHA^^$n§. TO&^&tbTkJu xh7kHn:75>*>L< 
ttl. 4-5>**tf^©X— 5\H^**SL N, N-^pWMvM'AT^ Kfcb< 

li^^f jvxM+^> h^©#^D h >tt^E h;kr>, fcb<tt* 
5/V>£©Ms**3fc»ik SfcB^np^^x s?^pdx*>, t>L<tt* 

1 5 owmmfrzmmnzo (6 4) Mp d p^v^^^t^s 

2) X@2 

<fc£tt (6 7)11 *«!£g#£T, (6 5) t{£&® ( 

ee) ^^ts^tiaoiits-^f?.. mmmmthxu, m&* 

tt^>i?>fc£©&fl^**»& N, N-^^*;VAT5Ht>b<«7-feh 

tt>fr£<Dx.-r)vmmsifimtfe>nz. Kfcumit, »o , c~»i5o , c© 

3 ) Xg3 

«JiftlEa©Xg2i:|^»^Sfc«koT, (6 7) *&fc£ft (6 8 

) Wt5ii^t5. 
4) X@4 • 

mmmimmoj:m& tmm^m^-ox. (6 8) (70 

) *mM?Z>Z.t&XZ?>a &tc, tt&m (7 0) ©gB£fc*5V>T, HiSKR 3 c 
H 2 S*«S^S»® : ?fc»X*nfc%)©t>Blfeb5 5^ *©B!£j£*lttffi*© 
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5) xns 

m.m®m<Dxn8~i ltmm^mz^ox. K&m (70) p bits® 
(7D &mm.?zzt&'vzz>o 

.5 

wmi 6 

mm&nmm<D{t&® (32) TfBSjg^iefc^TSjgTSJi 




10 , R 2 W«[l]|B8£IWe*D, R 1 0 6 ttpWWS, x^S* 7nt! 

;i/»> 2-yptfjws*fc^>> ? ;i/*^^t- 0 ] 

1) I@l~2 

JCM (MXttJ. Org. Chem. 26, 4504 (1961)&<};tAJS6423720^) KKmSftfc 

mmmtmrnttrnz^T. %>&® (72) frt>tt&® a .ttmmrz^t. 

15 ^T#^o 

2) X@3 

» (^j^«synthesis 125 (1993)^) \zmmzntcmmmtmmtzjimz£-o 

X. itG® (7 5) ft*>%&® (7 6) 

3) X@4 

20 $M {MaMI. Org. Chei. 58, 7258 (1993), J. Heterocycl. Chem. 30, 1229 
(1993) ^Comprehensive Organic transformation, R. C. ^UytrW, VCH 
publisher Inc., (1989)^) CfB®^tlfcg[^t^^^fc«i;oT, <t&® ( 
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7 6) (32) %§mrz>zt&-z%z>o 

(i) -c^snsfc^tt©^ ^ (8 4) T^*nsfl3^«» £&&-?-©& 
.5 tt, «f8^JiTIBK:^*ns^K:«toT«Ji$ns. 




llBi^t^TSS. ] 
1) Xgl 



10 $M (#);Lfc£Tetrahe<lron Letters 31, 3019 (1990)^) fctaRSnfcttSttfc 
ra»^ftfc«fc^T, (7 7) (7 8) SSBi-rscitAM?** 

„ K&m (7 7) tt, ^Ty'»*HJ5fiS»fc»jgffil 3©Iil~2fcH8iW 

2) Xg2 

15 «fittl|3«©xa5fcRI*ft*ttfc 4 J:'3T, <t£& (7 8) fr&fc^tt (7 9 

3) IS 3 

«^iB«©nai6tH*toEFJ*tJ:oT, (7 9) j^feft^fc (8 1 
) mtSCimSo (8 1) ©S&fcisttT, -^fcR 3 C 

20 h 2 mmtz%&mmT\zMA2nfch<Dhm$iis?z>^ ^©©J£j&8f«ffl#© 
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4) Ig4 

wmiBm,(oxm tmmfs^m\z^x, K&m (sd t^^m (8 3 

5) xms 

m^iumonns^i lt^iMcioT, (8 3) t^it^m 
(8 4) zmmtz^ttf-ezzo 



& (i) T-ssnM^©?-^ ^ (9 7) -r^n^t^ ^rc^oit 



0 o o 



,o7 m ix} h * n M 



n\ n , r^q^ 0R (86) o^yoR- 2 Syc*"^ 

N S M " Y~S)R 108 XgT V^OR 108 XS3 

H XSl I I 



R108 °' (87) 

o 



H 2 N 
H 2 N 



Y O O f" 

J^V-X 3 F^COOR 109 hn\n HN-Vn v3 X1 (93) 

cfY 0R XS4 ^OR 107 X ® 5 , m " 
R108 ° (89) (91) 

r 3 ri-x 2 o ^ R i ? r R3 



o ^ R r — X O f rV 

(94) (96) 

[iW, R 1 , R 2 , R 3 fcitfYtt, *[l]|3«fc|BJ«T?»D, X 1 . X 2 

#x 3 immmimmtmmv&t). r 1 0 7 a, pWPgsfcttx^pgsaEu 
, r 1 0 8 fct *>$wafc\ *fc«x^;i>££3iu R 1 0 9 tt, 

JUS^&ttx^l/gfc&T. ] 
1) X@l 

(8 7) fct -ffr&ft (8 5) Med. Chem. 36, 3230 
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(1993)$) Kmmznrcm&mtmmttmk&'DT. mmTz>z.t&x%% 0 & 

%m (8 6) tot *JRiBSfflVi5A\ SCM. (fcl*.fcETetrahedron 50, 5361 (1994) 

2) X@2 

.5 Xitt (fllfcfcJJ. Chem. Soc, Perkin Trans. 1, 3489 (1999), Chem. Pharm. 
Bull. 44, 288 (1996) £<fc tetrahedron Letters 34, 103 (1993)$) fcffittS 
nfc»W*tRI««i:^*lC«fcoT, ft£#J (8 7) fr&fcfclt! (8 8) fcSBrr* 

3) Xg3 

10 »5tftlia«©XS2il^tt^jfeK: < J;oT, (8 8) frS-fl^Bl (8 9 

4) Xg4 

XitK (0O;Lto£Heterocycles 42, 691 (1996)$) K3B8^fc»i6i££|i3fil&:#" 
ftfc«fcoT, <t£® (8 9) (9 1) Efc#T?#S. 

15 5) XI! 5 

mmiwBM<DXM5iimmu^m\z^x. \\&m on &t>tt&m 02 

6) X@6 

wmkiw&viMs t.mw&m:sLvx. 02) (94 

20 ) ft«ft*T*!li:3»JT?**. flj&fcj (9 4) OttfifcfcWr;, HKKR 3 C 

7) X@7 

«iatiB«©ia7tra«tt*fticj:«3T, 04) oe 

25 ) s«JB-r*2:t^#*. 

8) X@8 

S£8cl»«©lS8~l 1 fcfl«fc#tfefcJ;-3T» ft^fe (9 6) fr&fls^tt 

(97) &«$rrsc 



30 »j§&19 
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5£ (I) T^StlSfl^©^, 5£ (115) TS^nSft;^, Sfcte^-© 




(114) < 115 ) 



5 T&D, R 1 1 0 R 1 1 1 NC (O) SICllBBiUDR 1 ££tfR 2 fcfctt* r 

1) isi 

io (no) sKjrrszttfrs*. 

2) X©2 

mmki ommoxmi tmut2.jjm\z£^T, K&m (i i o) *>&4t;£*b ( 
lio-D zmm-zztifi-czz. 

3) X@3 

15 mmm i ib^cdx^ 7 t^«iaot, (no-n* e»^ti 
(in) &m&rzzLtiftv%z. 

4) X@4 

(112) a, *m&mm*. &s©#«et, (hd £jnzk#- 
aft* iitc^o tots e taws, mstbri^ jmmst^au 
20 ±yvvi±&tc\&m.fc*vvm) ifimvrztu as, ^ozw&fcj&^sns 
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5) X@5 

(114) tt, VisZu^isfrftJVtf^^F. %V< 

;KT5/) H'J^>^»iM©#fiTl:, fls^tt (112) (113) 
*ffiG$i£Z>z\t\z&r)&fe-?%z\ttfxZZ> 0 ^mitttH ^x^;px 

-xJK Th7th'077X 1, 4-^^it>^©X-5 L ;V^«, N, N — 

6) Xg6 

mmm2mm.(Dj:n2tmmMm\z^x. fc-sm (114) frMt^to (i 
1 5) zmmtzzt&xzzo 



^ (i) xmnzik&mvoiE,, ^ (124) xm^n^it^m. 



I) 022) 

R 110 L R o 
r 111 ' n Y"^n'y' n 



/>-Y-NHBoc 



(121) 



Vy-nhboc xg4 oVA N l N ^ Y - NHz 

(124) 

R 2 , R 3 ^cttXY«^[l]|BSi:TOTr^O, R 1 1 0 R 1 1 1 NC ( 

o) ^[i]|b^(dr i £«ttfR 2 \z&vz> m&tEnxb&^yjv^mi <D 
w&mtLxw^zntz m&znxh&^jjjw^'C )vm r 1 1 4 \t 
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1) Igl 

■$M (#Jx.fcfAngew. Chem. 108, 1082 (1996), Bioorg. Med. Chem. Lett. 8, 
3275 (1998) &«fc(tfTetrahedroii Lett. 32, 1779 (1991)^) fcffi«SnfcS3ii£ 

ttoWKmtzvT. <t&® (i 1 1) (i 2 1) *w&r*z.£w 

2) IS 2 

gijgfel 9fflf^Dlg4£H8fc#i*fc:<fco , T\ (12 1) ( 

12 2) 

3) I@3 

ffififel9fB*©lS5tH«Jte^fc:«J:-pT, {fr&fc (12 2) ( 
1.2 3) ft«Jfi-r*tt*«T**. 

4) IS 4 

Siift2!B|0I@2t^»j;oT, (12 3) (1 

2 4) 



§«§*£2 1 

a (i) -v&znztt&mos^ ^(13 4) -«*nafl:^«» *fc«*© 
9 h 9 r R3 



(125) V> (126) iy (127) 

o ^ o ^ 9 r R3 " 9 ^ r3 

H 2 N X N » HN X N Xg5 R 2 N N Ig6 R 2 N N 

(128) R^O(129) ( 13 °) (131) 

R i x 2 o ^ r3 o ^ r3 

IH7 R 2 N n Ig8 r^-^n-^n 
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r 1 , r 2 » r 3 &&x*Y\zmiimmtmmv&r). x 2 &&zsx 3 « 

1) Igl-5 

» (fllfctfWO 9 9/0 3 8 5 8^) fcB«*nfcttitttra«3toMSfefc«fco 
.5 T, ft&m (1 2 5) frt>fc&® (13 0) ft«t«Hfc3&«T?**. 

2) IS 6 

lBROia3fcra*3to&ttCJ;-3T, -fb^ (13 0) ( 
13 1) ilg^l^fflftlltLTH tert-7 

10 3) IDg7 

mtmimLOJMi twmwsmz^x, (i 3 d n>&tt&m u 
3 3) sKjg-racitj&JTffrs. 

4) I@8 

§sj§8tie«©ig8~i 1 trasiaa&tticioT, K&m (133) #>e>fc£ 

15 #J (134) £SjrrSd£**T!£*. 

R 1 jBHTKJdJB^T**^* (13 4) fct (1 3 1) zmmfttvT 
SJB*fe2 2 

20 5£ (I) TigSft&te'&tJ©^ 5£ (13 9) T^nSfc'&tK ^fc&^O 

^R 3 O R 115 -M 1 

f Rl X 1 ( 137 ) 



(135) < 136 > 

J,115 1,115 



(138) " (139) 

Kt, R 1 , R 3 *«J:«Ytt«[l]ia«tH«T?*D, R 1 1 5 C (O) 
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l]fEft©R 2 fcfctf* rgjfc3ttT'b«fcV>7CH;|/Sj rs^^tiTfcJ: 

-fK£g-r. ] 

.5 1) I@l 

ifcitK (mfcTTetrahedron 45, 3653 (1989)^) ^IBSc^nfc^fetl^ii^ 
mz&iT. K&m (13 5) (13 6) &Z.t&~?%Z>o it 

^ (135) n mm&imwitis® d 7) hv<mt^ ( 

1 8) , i«i&2 l|3«0^#l (13 4), M&2 3fB*©ft£#J (14 2- 

10 3) , mm.&2 $mm<Dtt&m (i 8 8-5) . &£tfm&&s 2mm.(Dit^ ( 

2 2 8) feU<a<k^« (2 2 4) SrgtTo 

2) Xg2 

(1 3 8) tt, ^jStt*»+, (1 3 6) (1 3 7) 

Jfe$**IltT?«Jfi*r5JlfcjfiU*C€rS. ft&m (13 7) ©ftfflatbTBU ^ 
15 * (1 3 6) fc»bTSSl~5S»OlSH^&S^n«. TOtt«tbT« 

Ttt, #b-i 0 0-CH&2 5t:o«H*»5aRt5!:t# , ct6. fb£4fc (13 7 

20 fc;£&C,fcoT§^T3££#7!#5o 

3) X@3 

(^^.tiComprehensive Organic transformation, R. C. 70>;^f, YCH 
publisher Inc., (1989)30 fc|B«$nTVJ5^^fc^fil^j*fc«fc-s)T, fc<& 

m (13 8) ^sft^m (i 39) *mm?zz.tifi-v%z>o 

25 

Hjg&2 3 

(i) -e«n*<t;£«©5^ ^ (H2-3) T*$nsM, sfctt 
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■j OMe o3 

O R3 0 I -N ° I 

VnV — "V^VVy-NHBoc— - ^{"VVy-NHBoc 

VA i N XS2 v w 

(142-2) (142-3) 

[5£4«, R 2 , R 3 *5J:rXYra[l]|B«t^g|T**D, M 1 «, Mft2 2f3« 

<hf«r&s, r 1 1 6 c (o) immmmvR 1 &£&r 2 \z&nz> m&z 
5 nxh&^Tfr^jmi (omWk&tLxm^ntc m&znxb&^Tu^ )vm 

n msi 

mm&i 9mm<Dx.n4iimmt£.jjmz.&'DX. k&m (i i d t^it^m ( 
i4o) *aag«^t^T^s. 

10 2) X@2~3 

(#Jx.fc£Bioorg. Med. Chei. Lett. 11, 2951 (2001) > Tetrahedron 
Letters 42, 8955 (2001) * Synthesis 1852 (2000), Organic Letters 2, 4091 
(2000), Tetrahedron Letters 42, 5609 (2001), Synthesis 2239 (2001), 
Synlett 5, 715 (2002), J. Org. Chem. 67, 5032 (2002), Bioorg. Med. Chei. 

15 Lett. 11, 287 (2001):fc<ktfTetrahedron Letters 42, 3763 (2001)^) fcfSRS 

nrcMmmtmmttmiz&^x. a 40) t^^m (14 2-2) £ 

mm?z>zt&x%z> a k&m (142) », 

B#rt^is§, %mz smmzmmznttmiz^xmmtzzttfxizz. 

3) Xg4 

20 mm&2mm<Dxn2 tmuttrnz^x, (142-2) 
(142-3) &mm.-rz>zttfxzz>. 

5$; (i) x^nz>{k-&m<D?%, (143) x^nzfcs®. ^r^t^om. 
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H2N N N XS1 F^N^N 

(57) (143) 

Kt, R 1 , R 3 ^<tOT«^[l]|B«t^T^^<, ] 
1) X@l 

(^RfcfBioorganic & Medicinal Chemistry 10, 3555 (2002), 
Tetrahedron Lett. 31, 3019 (1990), Tetrahedron 52, 23 (1996) 
Nucleosides, Nucleotides & Nucleic Acids 20 , 59 (2001)^) £lB«£nfc§3 

m.mtmuttmz&-oT. (57) &t>ft&m (143) znm-rzzt 

ft (I) 5£ (1 4 9) , 5t (1 5 5) &&X&t (15 7 
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0 r" 3 or" 3 if 

HjNfl " Xg1 hfeN N N Xg2 F N N Xg3 

I1AA\ ( 145 ) 

(56) < 144 > 

o r 03 r 1 — x 2 1 o r R3 oi 0 r" 3 

F N N xg4 F N N Xg5 F N N 

(146) (148) (149) 

J Xg6 



(150) R t- x 



R 3 

^-Y-NHBoc 

y 

(151) (152) 



;nh XS11 R" b — M 1 xg9 

R m (156)1 ^ < 153 > J ^ 



I 

R^m N ? r R . v ; [' 

51 I ^— Y-NH 2 I V Y » 

O FN" O p N N 



/>-Y-NHBoc 
(154) 



Xg12 XS10 
R 3 



^-Y-NH 2 

(157-1) (155) 

SiifeltTOT^D, M 1 tt, »iSj*2 2E«traai-e»D, R 1 1 6 C (O) 
£^^2 3l2«^aT&9, R 1 1 1 R 1 1 1 NC (O) teu S[l]IBtt©R 

1) JMl 

MM&imM(Dxn8~l ltH8ft»i-3t, fl?&* (5 6) 

(144) ssBrrsnttfrM. 

2) 162 

«Jtfe2 4|B«OXieitra»&*ftlc:«koT, (14 4) fr*>tt&m ( 
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- 1 6 4 

145) %mm?%ztwrzz>o 

3) IS3 

wtmi ommoxmi tnmtsi^mz^x. (145) t^^m ( 
14 6) ttmm-rzzt&T^z. 

.5 4) IS4 

Mfefeimm.<Dxn7 t^iMciot, 4t&® (14 6) (1 

4 8) ■£M3t?2>Z.£i$X'*Z>o 

5) IS5 

Miife2|B®(DXig2t^«|^^cJ;oT. {fc^tl (14 8) frZfcft® (1 

10 49) £»r&;i£an?£3o 

6) IS6 

SSii^l|B^©I@7i^^^t t fcoT, ft£#J (146) frt>fc&® (1 

50) ^itii-rs^t^^^. 

7) IS 7 

15 MSI 9fBm©XS4^^^fetcfcoT, it&® (1 5 0) d^^^J ( 

151) &mm?zz.ti)m%z> a 

8) IS8-9 

mmm2 3um<Dxm2^3tmmMm\z^x, ft&m (i 5 n ^e.^ 

^ (15 4) £gBtT£il£#T#5o 

20 9 ) is 1 0 

ig?iS2fB«©I@2«i:^m^^ < J;oT> flj&<» (15 4) fre>{t^ (1 

5 5) ^igf^^t^T#^», 
1 0) IS 1 1 

mmmi vmmtDxns tmmttmiz^x, k&® d 5 n t^^m ( 

25 1 5 7) ZmBTZZ-ttfT^Z. 

1 1 ) is 1 2 

SjiS2l5«(DlS2t^^^ t koT, (15 7) ftt><k£® (1 

5 7-1) ^it-r^^t^T*#^o 



30 MM&2 6 
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5£ (i) T^snsfb^*©^ S(i6i) (i 6 4) xmznzit 

(158) 



(57) 

r 3 o r R3 1 ° r" 3 

«Q^ Y - NH Boc — NC N N ^ 4 NC N N 



(159) 
Xg5 



(160) (161) 



"Si VU MHAo — O A JC Vy-NHBoc — CVV^lT^ 

x^m-^n xH6 ^*y^ n » T N 

(164) 



B (163) 
(162) 

[5£+, R 1 , R 3 £J;tfYtt«[l]iB«<hHSTfcS. ] 
5 DIS1 

m&miomiojMit.mmttmz&'iT. tt&m (57) &t>K&® a 

5 8) ^KiTTS 

2) 1*12 

(#l;UiTetrahedron 46, 7677 (1990) £J;tfBioorganic & Medicinal 
10 Chemistry 10, 3555 (2002)3?) t«B*Snfc«Jifei:ra«^fefc«koT, 
ft (15 8) fr%fc&® (15 9) *m&f2>Z.£&X^Z> 0 

3) Ig3 

XiSK tetrahedron 46, 7677 (1990) ^cfcrJBioorganic & Medicinal 
Chemistry 10, 3555 (2002)3!) t|H«SnfcfijfifetHfil^tefc«J:-3T, 
15 ft (1 5 9) frP>it$® (16 0) SrMjiT^^^T^^o 

4) IS 4 

«jgjfe2|Bft©lS2tra«^*K:«fc'3T, flS^ft (16 0) ^ffr&ft (1 

6 1 ) Sffifif § Z. t § o 
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5) IS 5 

Xffl. (#l;U£Tetrahedroii 46, 7677 (1990) ^tftioorganic & Medicinal 
Chemistry 10, 3555 (2002) ^) fc»«$nfc«JgfetlRl«tt*feK:«fcoT, it£ 

«5(i59) u*t>K&® (i e 2) zm-rzzt&T-OEZo 

.5 6) IS 6 

(#l;Lfc£Tetrahedron Lett. 39, 6667 (1998) ££#J. Am. Chem. Soc. 
100, 5437 (1978) ^) CfEli$nfc§gB&£l3&fc#}£K iot, ft£$> (16 2 

) ■frbik&m (16 3) *Mm-?zz£&'ez2> 0 

7) X5g7 

io Mis^2iamc!)X5g2 tmuttrnzk-ox. k&® (16 3) ^e.^^ d 
6 4) *mm?z>zttfT~%Zo 

IM2 7 

^ (i) TS$ns{b^©5^> ^(173) ^j;^ (i 7 5-D x-mz 
15 n^t^ mxirFmz^-znzjjmz&'DTm&znzo 
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.R 3 



^ ' OSS) 



r R3 ^y 00 r" 3 



067) {168) 



I 



Xg5 



OncV-n 



(169) (170) 

.R 3 



R 111 074) i ^ 



I (1?5) I (172) 



IglO Xg8 
-R 3 1 ^R 3 



(175-1) (173) 

t*&d, r 1 1 8 c (o) 3mmtmmT°$>x). r i10 r 1!1 nc 
(o) », «ife2 5B«fcHin?*s. ] 

1) 181. 

ffi&ftl OfBSc©Xigli:^^fefc«toT, <b^« (14 4) j^&ft^W ( 

16 5) mmtzztifix^z. 

2) I@2 
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16 6) &Wfrr*Z.t1fi?&&. 
3) X@3 

mm&2 6i2m©x@2 tmmttfefc&^x* d 6 6) ( 

16 7) *m&?2>^t&T^Z>o 
.5 4) XU4 

mm&2 6ih^ox@3 tmmttfefc&iT. (16 7) frsfc&m ( 

16 8) zmM-rzzt&ngZo 

5) XS5 

Siifel 9ffi«©lg4£H«to:£ftfcJ:oT» \Y&m (16 8) frSfc^fc ( 

10 16 9) zmm-zztimzz. 

6) Xg6~7 

3|E«©X@2~3i:^^ftlCj:oT, (16 9) jfe&fl^ 

« (17 2) SiitS^i^fS. (17 1) fcL TfrflRflfcjflVJSj^ 

^b^^(0«#^ AH) 2 5«»fcB«snfc»tSfcJ:r»T«a-rsJ: 
15 ttf-?%&o 

7) XS8 

S3g^2lB«OXS2i:K«l^ftfc«koT, itf,® (17 2) fr£fl;£$J (1 
7 3) Z&m-ZZtifi'VZZ. 

8) X@9 

20 Wk&l 9|H^0X@5 fcHfllttc!rttlC«koT, {t£4fc (16 9) j&>Sfl?&* ( 

17 5) SSKTrSJlfctfTSS. 

9) I@10 

§8iti£2fa*W>X@2 tFMfc&S&tfcfcJ^T, ft:^* (17 5) frt>4k&%) (1 

7 5-D ssjrrsEfctf-efrs. 

25 

5£ (I) TStenSflJ&ttOS-S, * (18 2) £cktf5£ (18 5-1) T^^n 
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5fV ^— Y-NHBoc XH1 
N N 
(167) 



r 



u y o r 



16 9 

.R 3 



if N N 



^-Y-NHBoc 



(176) 
J IS2 



I 1 [fV-Y-NHBoc 



'R 111 N^0 0 



(177) 
.R 3 



V°o r 



/)^-Y-NHBoc 



(178) 



I* 3 



Xg4 
R 3 



R 110 R 111 N^O 



^— Y-NHBoc 
N 

(184) 



H i ( 



(180) 
Xg5 



r ? r' 

° (185) 



-R 3 

>-Y-NHBoc 



O (181) 



>-Y-NHBoc 



R 110 R 111 N r O o I 

1 1 i. 



Ig9 

.R 3 



N 



6c 



R "V 0 o r"* 



/>-Y-NH2 
M 

(185-1) 



6k 



O (182) 



TfcD, R 1 1 6 C (O) «m^2 ZWMtmmzhK), R 1 1 0 R 1 1 1 NC 

(o) \mmm5tmmT*&z>o ] 

1) X@l 

S^2 6fB^©X@5t^?5:^^«toT, (16 7) ( 

17 6) £MT3;i^T#3o 

2) X@2 

§35t&l 9»Ig4i«^ia^T> fc%m (17 6) y&^-fk^ ( 
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17 0 

17 7) Sfijg-r* 

3) X@3~4 

m%m2 3|B«©XS2~3 tHifc&ttfcioT, (1 7 7) 

% (18 0) ^SifTSC^^-C^S. fl^tl (17 9) te, TfrJRftSfflVi*^ 

4) X@5 

M5S&2 6|B«CDX@6 fcBft&^fci^T, fl^Bl (1 8 0) ( 

18 1) MtSui^ft^. 
10 5) X@6 

S3gj*2|B^©Ig2t^^fefcJ;^T, ft^ttJ (18 1) frbfcG® (1 
8 2) ^^it^fS, 

6) X@7 

SS&l 9|B«©XS5tPI«^*lC«k'3T» (17 7) jfc&fb&to ( 

15 1 8 4) £iarrs 

7) X=g8 

M2£2 tmUttmz&vT, K&m (18 4) ( 

18 5) ' saji-rsJii^T^s. 

8) X@9 

20 mmm2mM<Dxn2 tmm^mz^x, \\&m d 8 5) (1 
8 5-1) 

£tj£i£2 9 

^ a) x-mztv&ik&mo^ ^ (188-5) rm-$nz>tt>&®, 
25 w^.trFSBt^^n^ffifc.k^Tieisns. 
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1 7 1 

3 R 3 r3 



R 2> 

(12) 0 86 ) 



(188-1) 

Ig3 

(188-2) (188-3) 



O r- /V° 1 ? r 

r2 V^V° x^4 r2 a n L n * 



/>-NH 



(188-4) 0H {18 8-5) NH 2 

K4>, R 1 , R z ££tfRM^[l]I2«£«Tr&D, X 3 «®BgfelfBlK<?: 

x/M*:=jwift*u r 7 0 1 fcfc, tK^M^ ^>if>7Ji^x,«, p-K>vx 

1) igi 

$M (#];UiHeterocycles 38, 529 (1994)^) £fE«£n7c§3M£n^&# 

ftCioT, (l 2) j&»&fls£« (l 8 6) £S®Tsi:i:*M?S5. 

2) Ig2 

10 » ^.tetrahedron Lett. 42, 871 (2001)^) fciBIRSttfciei&fcHfil 
fr2ffcKl«fcoT, {fc£#J (18 6) #&flj&* (18 7) ^ffifrT S d 

3) I@3 

R 7 0 1 j&McailK^©*^ » (^tetrahedron Lett. 42, 871 (2001)$ 
15 ) fcfam$nfcSiifet^^^fc«toT, (18 7) (1 8 

8-2) £»$rrSEfc#T?€fS. R 7 0 1 ^>if>x;^x;W^ p-HI/X 
>X)l/*x;PS, *fctt^^>X;i/*x;i/S©^-&, £$K (^^Comprehensive 
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Organic transformation, R. C. yUyZM, VCH publisher Inc., (1989)^0 \Z 

mmnx^ttmtmuttmzz-DT. K&m (is 7) as 

8-2) &Mm'?ZZ.ttf'T?%Z. QC&m (18 8-1) tt, ft^ttttfc^tfo 
4) I@4~5 

. 5 $M (#l;Lkfretrahedron Lett. 42, 871 (2001)^0 {CfB^^tlfc^BStf^li 

. a^sti^T, K&m (188-2) fruits® (is 8-4) zmttzz-t 



mmmiomm.(Dxm2^4tmmfs.^m\z^-Di:. (is 8-4) 
10 <t&® (188-5) zmmtzz-tw^z. 

m&&3 0 

y-nh 2 i)rrm^. (o Tzmnz, m&mi 3ia«©^« (5 7) , mm 

&13Um<Dfc&® (5 6-5) , «jgfel7SB«©^« (8 4) , §3)g&2 1 
15 gBf&©<frS*l (13 4) , gBi&3 1S3«©^% (2 0 4) ££#§£^£2 5 IB 
4&©ftfr4£l (144) «5itt2 9|B«©Xgl-6tH«fe^K:J;oT, 
tl^n^lST^{tl^lM^T'^^iJ5t^l 3fBSc©fl?&$J (5 6-2) , S&ft 1 3 
ffi«©ffr&* (5 6-4) , Sjg&i 7fem©fl:^ (8 3) , igit£2 1 E«© 
ft&m (13 3) , Mii&3 1 WM&>K&m (2 0 3) £<J;t»gfe2 5fBm©te 

20 (5 6) fr*>mm-%z.ttf'v%z>o 



5) X@6 



O 




1 

25 tfeT^^o 
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(189) 

O 



(191) 



(192) 

°rr^Y , '° 0 x§2 



H V 

s \ 

NH > H 

r °V> o<k t} ■ 



R 112 R R"' 

V \ — \ p 

NH H NH H {198) NH ^ 

(196) O < 197 > O 099) 



S v 

%H ^R^OR 50 O r # O r & 

W l » X S 3 ^11- R 2 N N 

0 /^ r3 o r3 

_ r'^nV rii2 ^\;vy-nhboc— 

R^N^N TS1 , R 2 N N xg13 



0 ^R 3 HO^O Q ^ ao o Q R 3 

(20« N XS14 ^ N XS15 

(112) (111) 

r 2 , r 3 &£TfY\zm[imwL£mmT-&t). r 1 0 0 , x 1 £j;tfx 
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1) Xgl 

mmmi^m,(Dxnitmm^mz^x. K&m (is 9) u 
9 1) zmm-zzttfT-zzo 

2) Xg2 

Mm&ium<Dxu6tmuf2ij3mz£iT, (i 9 d u 

9 3) &»srrs 

3) Xg3 

SBfilSfel 8B«OXa2i:H«lttI3ErttlC«toT, (1 9 3) ( 

19 4) fcJBtrrSCfctf^S. 

4) Xg4 

»jfij*lBa«©XSltN«^ffiK:J:oT, (19 4) (1 

9 5) SfijfifS 

5) Xg5 

®gfel|Ha©Xg5tH««:^K:«koT, (19 5) fl^fc'&tt (1 

9 6) SK^Tr* 

6) Xg6~8 

«BflE2 l««©Xai~3i:ra«a5&tfelC«koT» fc£*J (19 6) *6<b^ 

u (200) ftttrrsufctf-e**. 

7) Xg9 

SSttl lf2®OI@lt«^H<J;^T, {t£& (2 0 0) 3ft»6ft^«- ( 
2 0 2) *§83t«Il^T#So 

8) Xgl 0 

m^i iBmoumt.mws^mz^'ox. qc&m (202) ( 

2 0 3) RXSfc*W"*»iiftifiSi:bTtt, tert-:/ 

9) Xgl 1 

Miii£lfH*©Xg8~l 1 tHSWfcioT, ftl'&^f (2 0 3) 
® (2 0 4) &SefrsCli:3&«T?#*. 

10) Xg 1 2 

S$jg&l 0|B«©Xgl tK«MfcioT, <k&® (2 0 4) *6ft^« ( 
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2 0 5) Sfiig-rS 
11) IS13 

M&m 2iBfc©Xgl fcHflbtoErftlCkoT, flT&fcl (2 0 5) ( 
2 0 6) &»$rr* 
.5 12) I@14 

JM (^fcfTetrahedron Letters 37, 2573 (1996), Tetrahedron 52, 8989 
(1996), Synlett 1555 (2001) ££tfSynlett 1599 (2001)^0 fcgB«$nfcffit 

mtmmtefi&fc&vx* (20 6) frhoc&m (1 12) %gLm.-rzzt 

10 13)IS15 

Xitt (^J^-tiComprehensive Organic transformation, R. C. 7Dy^f, VCH 
publisher Inc., (1989)30 fcrasnfc»6ifefcH*fc^fc«k'3*C, ( 
112) fr&fl^tt (111) Sffift-TSJlt^^S. 

15 $gi§&3 2 

s (i) •e*an5fl5^«o5"&, ^ (2 2 4) (228) Tgsns 
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NCN 

II 

PhO^OPh H 



(208) PhO^N^COaR 51 
H 2 N^C0 2 R 51 * 1, CN 



(207) 



Xg1 



/-Urn R 4 M^L-R 4 H 2 N, ^NHR 55 H 2 N NHR 55 

NHR 55 NHR 55 R 5 ^ R 5 ^ ^ R 3 X 1 
(210-1) (210-2) (210-3) (210-4) | H . (212) 
. - Y_ N ^.C0 2 R 51 - 

(211) 

R^HN ^ ° ° '"^ 

" I { co ^^o-VVy-nhr-— - ^^HVy-nhr* 

Y Y ^ W Xg4 H 2 N N HN N 

NCN (213) (214) r2A 0 (215) 



O ^R 3 R^-^^NH, o 

XS6 HN N X87 Tin n 

R 2 ^0 ( 216 ) R 2 "\) (218) 



r R 3 o ^R 3 

^VVy-nhr 55 .^nVVy-nhr* 

R 2 ^N^N If g 9 R^N^N 



(219) 



WO 2004/096806 



PCT/JP2004/006104 



17 7 




(228) 



k*, m, n, r 2 , r 3 , r 4 , r 5 ^zsYimummtmrn^hr). M 

1 «, Mfc2 2ffl«£IWe*?K R 6 1 \**?)V. X^;k 3-/^-2- 
^x-^Sfcfi2-^P^-;WS*U, R 66 }JBocifcttCbz^U R 
5 "'BJBtfeS R 1 1 6 C (O) «§?ig&2 3fB*tt^T 

R 1 1 0 R 1 1 1 NC (O) tt, SBtte2 5E«tH«Tf*«. ] 
1) Xgl 

Xltt (#l;Lfc£Bioorg. Med. Chem. Lett. 12, 653 (2002), Chem. Pharm. Bull. 
45, 2005 (1997), Tetrahedron Letters 39, 7983 (1998), Tetrahedron 46, 7803 
10 (1990), Tetrahedron Letters 32, 691 (1991), Tetrahedron 51, 5369 (1995), 
J. Med. Chem. 38, 3236 (1995) ££tfJ. Heterocycl. Chem. 24, 275 (1987)«S 
) fcW£n&ttK*fcH«fc3WfefcJ:oT, (2 0 7) frbfc&to (2 0 

9) *iBft«i:i3&«T#*. 



WO 2004/096806 



PCT/JP2004/006104 



17 8 

2) 1M2 

m&m&m<oxm8£Tc\zxm9 tmmttfez.&'oT* its® (209) & 
t>fc&m (211) ^mm-^ti^^o 

3) I@3 

. 5 wm 1 umoiM 6 1 i^MsiaoT. (211) ^ ( 2 
1 3) zmm-tzzttfT-itZo 

4) X@4 

» (m}iWO0 2/0 6 8 4 2 030 ^fB^^nfeM^t^^^CJ; 

ox, (2 1 3) a>e>tt^rti (214) zmmTzztftx-zz. 

10 5) Ig5 

XitK (i^iW0 9 9/0 3 8 5 8, Tetrahedron Letters 38, 7963 (1997), 
Bioorg. Med. Chem. Lett. 12, 543 (2002), Heterocycles 57, 123 (2002), 
Tetrahedron Letters 41, 9957 (2000) 33«fctfTetrahedron Letters 42, 2201 

(2001)30 its® (214) &e>tt& 

15 ® (2 1 5) *mg?zztwi?%z>o 

6) I@6 

R 5 1 pWl^, ^fcteX^S©*^, MB^l 9f2fc<Z>I@4, *fcl± 
» (m«W0 9 9/6 44 2 6«) lcB«*nfc«JteiH»to6rttCJ:-3T 
, fl?&4& (2 1 5) *>5<fr&i» (2 1 6) §«jrr5££#T?#$. R 5 1 3 
20 -^^;i/-2-^xn;PS©»'&, (^JA^Synlett 137 (2002)^0 t|B«$ 
nfcttatfetBWJtoEFttlcAoT, (2 1 5) (2 l 6) £8«g 

-TSCtAJTffrS. R 5 1 ifi. 2-7u^-)Vm<DM&. Xffi. (0<)*.k£Synlett 
722 (2000), Tetrahedron 57, 3435 (2001) , Tetrahedron 56, 5353 (2000), 
J. Org. Chem. 67, 4975 (2002) 35<fctfJ. Org. Chem. 63, 9103 (1998)#) \ZB 

25 mznrc.wg&tm&Wjmz&vT, %>%® (215) &t>K&m (2 1 6) £ 

7) 167 

$M (0ll;U*Bioorg. Med. Chem. Lett. 6, 1483 (1996), Tetrahedron Letters 
37, 7031 (1996), Tetrahedron Letters 37, 8081 (1996), Tetrahedron Letters 
30 41, 6171 (2000) 33£tfSynth. Comrnun. 23, 2265 (1993)^) fcfB«£n&fi$Bte 
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tmwsi^mz^x, (2 1 6) fre>ft&m (2 1 s) zmm.tz>z.t& 

8) X@8 

» (^^.OTO 9 9/0 3 8 5 8#) lcE«^nfc^ii^«h^^^^ t J;o 
T, -ffc^* (2 18) (2 19) &mm?ZZti)*V%Z>a 

9) X@9 

^^2 2iB«i©Xgl fcHIKBWSfcioT, (2 19) frfcftl^* ( 

2 2 0) &@iiTS^t^Tf#5. 
1 0) XS1 0 

»jgffi3 1|B«©xei4tHttfe^fc:«fc'3T, (2 20) *6flS^« 

(221) 

lDIgll 

855£&i 9iam©x@5 tHfittc&tticfcoT, fc^i (22 i) ( 
223) *sjgrattdn?€r*. 

1 2) X5g.l 2 

R 5 5 AtBocOl^ »jgfe2|B«©Xg2trafil^8cK:J;oT, ( 

2 2 3) frbit&m (2 2 4) SSBgTSHt^TlrS. R 55 ^Cbz® 

XitK (#J*.fc£j. Am. Chen. Soc. 85, 2149 (1963), Tetrahedron Lett. 41, 
3029 (2000) ^Tetrahedron Lett. 36, 8677 (1995)^) fcfBffcSnfclBBS 
t««l:i:oT, it^m (2 2 3) *&<b^» (2 2 4) £»jtT*il£*« 
T?#3 0 (2 2 4) j^^-fe^ffT***^ »jgi£lffi«©Xgl 0£E# 

1 3) Xgl 3-14 

mmm 2 3 mmonn 2-3 tmm^m\z^x, K&m (221) 
m (2 2 7) £«jrr*n£#T#s. (226) e> miRfi£ffiv»5A\ 

14) Igl5 

2 2 7) 3^6ft^« (2 2 8) SfijTTSilfctfTfSS. *fc, R 55 ^ C bz© 



WO 2004/096806 



PCT/JP2 004/006104 



XSK (0U;U£J. Am. Chem. Soc. 85, 2149 (1963), Tetrahedron Lett. 41, 
3029 (2000) ^^Tetrahedron Lett. 36, 8677 (1995)#) KffifiSnfcllBife 
tWWtoSfttfcioT, <t&® (2 2 7) »&fc6tt (2 2 8) ft«Jfi«Jlt39« 
(2 2 8) #7-fe5#t?**»£» »BfifeliBa©lSl OtH* 

2fBfc©{b£$> (2 10-1) BHTCMtioT, SltS-^ 5 

\|H 2 Xfil NHR 55 
10 (2D ( 210 " 1 > 

m^OT 4 »E[l]E*£|i3*T?i6D. R 5 5 ««a&J*3 2fE«c£|W|!g 

] 

1) XS1 

3tSK (0!l;U3J. Chem. Soc, Perkin Trans. 1, 2233 (1999)^) £fBfc$n& 

15 wmtfm&mK&vx* (2 n (2 1 o-d ssirr 

«3 4 

Hig&3 2ffi«©flS^» (2 10-2) ttKTO^Ctot, 

20 

HN^f H \_f 

IMH2 Ml NHr55 
(13) (210-2) 

K»K m£J;tfR 4 ra[l]|B«£IWra9, R 5 5 «M^3 2fB«t^g 
T?fcS. ] 
1) 1MI 

25 8££3 3iBij©xiei twm^mz^Xs \\&m (i 3) (2 



WO 2004/096806 
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10-2) ssifrrsc: 



PCT/JP2004/006104 



mm&3 5 

mmmz 2mm<D4t£® (210-3) i^t©^i:<j:ot, wt-rzztifi 

. 5 T#5o 

o 

HO ^HH 2 HO NHR 55 -|-0 NHR 55 

(28) (230) (231) 

^NHR 55 HaN, ^NHR 55 

(232) (210-3) 

cat, n^«k^R 5 \miimmtmmv&Q. r* 5 \mmm 2®Mtmm 

] 

1) Igl~4 

10 Wmi 0|BlOIgl~4tTO^t:ioT, fc-&*J (2 8) 3^5ft^« 
(2 10-3) *«jgT5££#T?#S. 

Kii£3 6 

MTtm 3 2 S*©ffr&4fc (210-4) OT©Mfc<toT, gBTTS 

15 

H 2 N NH 2 H 2 N NHR 55 



0)n 0 )n 

i 5 -W X§1 R 5 ^ — ' 



R 

(15) (210-4) 

n£J;tfR 5 tt^]iB*£E«T*&> R 6 6 &Stf£&3 2fE«^ff3ii 
] 

i) iei 

20 §gjg&3 3©«©IglfcH8fc#&fc«fc^T, (1 5) A^^tl (2 

10-4) £M3£1"3£<*:a s "e#3. 
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»3 7 



mm zmmo^m (2 1 9) \mro)^mz^x, mmzzthxz 



l) IS1 

mmmi 9mm(Dxn4tmmu^m\z^ox, K&m (2 1 4) &*>tt&m ( 
2 3 3) zmmTzzt-tfiT-tZo 

10 2) Xg2~3 

HM mxm. Med. Chem. 15, 106 (1972)$) fcSB*Sn&«Jiife£E«fc:# 
^tioT, fc'&W (2 3 3) ^6<b^ft (2 1 9) Ht^t5. 

fi£&3 8 

15 j£ (I) T?££nSflJ&%©55, 5£ (2 3 8) £<fctf5S; (2 4 1) T^StlS 




(214) (233) 
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H 2 N N 
(214) 



>-Y — NHR 55, 




JL JL * 

Ig1 NC^N N 

(237) 



«>— Y— NH 2 



(238) 



R 115 — M 1 I Xg3 
(239) 4 ^ 

n\ II ' 




/>-Y-NH 2 



K4>, R 1 , R 3 *,ktfYtt«[l]lB«£H«T?ifc!K R 1 1 5 C (O) ttgSjg 
&2 2fifctmmv&Q* R 5 1 £cktfR s 5 &S£5g&3 2ffi«£|iWZ?*eK M 

1 tat, ®m&2 2Bmtmmnib*. ] 

5 1) Igl 

£« (Hittfl. Heterocycl. Chem. 35, 659 (1998)30 fclBKSnfcSBiftt 
«^H<koT, (2 14) (2 3 6) (2 3 

7) &W£r*Z.ttftT!%Zo 

2) Ig2 

10 3 2|B«(DXigl 2i^M^tckoT, (2 3 7) fr&fc^tt 

(2 3 8) fcSjrrscifctf'r^s. 

3) Ig3 

Xltt <«*.f£J. Org. Chem. 59, 4844 (1994)^) ntcmfetiktmUte 
^ICtoT, (2 3 7) *&ft#4& (2 4 0) &iit5:^STf5. 

15 4) Ig4 

Wtms 2fB«©I@l 2t»^Stiot, (2 4 0) 

(2 4 1) £«jrr3£fc#T€?S. 

§Jjgfc3 9 

20 £ (I) T«n5te£»?t3> S (247) fc^tfa (2 5 1) ^^tlS 
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H 2 N^N xg1 NC N N 

(214) 



(243) 



R 



i 

NC' 

Xg5 



NC 

(246) 



R 116 -M 
(249) 



(248) 

Ig6 



(247) 



^ XS7 ° NC An N 



NH 2 



U»«J (251) 

R 3 fe,i;OT««[l]fH^i:^«^D> M 1 te, §Jit&2 2f3«£l^l» 
T&D, R 5 1 fcNktfR 5 5 tt££&3 2fa*£|iWe«&?K R 1 1 2 «SJgi&3 

iB«trasTf»o, r 1 1 6 c (o) \mmm 3umtmmT~&v. r 1 1 0 
r 1 1 1 nc (o) n mitm2 smmtmm-v&z. ] 

1) ZDgl 

®lji&3 8fB«©Xgl tH«^ffilCcfc-3T, ft&§!& (2 14) $3«fctfft;£tt 
(2 4 2) frt>tt&m (2 4 3) £§3irr&iltan:#5o 

2) Ig2 

«}£2 2fB«®Igl*«ktfSi6i*3 1©I©1 4fcH«3Cia&tfefcJ:oT, ft 
^» (2 4 3) *6fl3^4h (2 4 4) S^iTTS E £#T:#5o 
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3) X@3 

mmm 9iBSw>x@5 tmmu^mz^x. its® (244) &v>tt&m < 

2 4 6) &m&TZZ.£tf'VZZ>c 

4) X@4 

.5 mtm 2mmo)xni 2 tmrntzumz^x. (24 6) 

(2 4 7) s«jfif5E:t*«T?^a. 

5) X@5~6 

«jgfe2 3lB«OXS2-3tH«lft:^i*fc:«koT, ffr&% (244) 
« (2 5 0) Sfijtl-SH 
10 6) 1M7 

mm.m lumoiMi 2 t^wniot, (2 5 0) 

(2 5 1) SfiJifSClt^T?**. 
Mjg&4 0 

15 a (i) Tasttafc^*©^ a: (2 5 7) skim (2 6 1) xm-znz 



WO 2004/096806 



PCT/JP2004/006104 



R 115 (253) 



R 115 (254) 



Ju^Do ^R 3 
n jl ^JTVy-NHR 55 
R 115 (258) 



_,R 3 



n l/VV-Y-NHR 55 
R 115 (256) 
J Xg4 

R 110 

I 

R 111^N^0 Q ^r3 

1 11K 



.R 3 

>-Y-NH2 



R 115 (260) R115 (261) 

t&d, r 5 5 «iSjt*£3 2iamti^ii-e*o, r 1 1 2 \mm&3 lfamti^ii 
r 1 1 6 c (o) \mm&2 smmtmm-c&r). r 1 1 5 c co) »s 

3itt2 2|B«t|gan?»D, R 1 1 0 R 1 1 1 NC (O) S£jg&2 5|HSct^ 
gTfe^o ] 

1) IB1 

«jSft3 8|Baoie3t^«&^rtete:«fcoT» (2 4 3) fr^fc&m ( 

2 5 3) SSjg-rSClt^^S. 

2) Xg2 
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wtm2 2mm<Dxn 1 &&xfM&&s 1 ©x@i 4 tmuu^mz^x. it 

&® (2 5 3) (2 54) *mmz>£t&T*%z> 0 

3) X@3 

«jtl5fel9ia*©XS5i:ratttt^K:«fcoT» fb£& (2 5 4) sO^^tt ( 
.5 2 5 6) *Wfi-raJli:39JT?*«. 

4) X@4 

8lj£&3 2fB«©X@l 2 fcBttto&ttsfc.fcoT, (2 5 6) #&4ls£4ll 

(2 5 7) 

5) Xg5~6 

10 igjtft2 3|B*CDXS2'-3tH»fe^fc:«J;oT, fc-&4fe (2 5 4) 
-ft (2 6 0) M»« 

6) X@7 

fijgfe3 2|B«©Xgl 2 fcHSMfcioT. ft£-#J (2 6 0) fr£>4b£-$l 
(2 6 1) *«J6f*!lt3»5T?**. 

15 

SjS8c4 1 

mmm3 2um<Dit&® (2 1 s) «u ■nE«atfefc«oT«3B-r<5iit 
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H 

R3 A n 



HzN I — ' h A ZZT Ley 0 ZZT iei 0 



0 igl 



H O x g 2 R«° xg3 r"< 
(264) (265) (266) 



R 112 ^^NH 2 H H „„ 

( 267 > r R 3^ N ~ Y N N ^R 112 rS-n^yN^^R 

XS4 R 61 U XS5 (269) 



NCN 

PhcAoPh R \ o 
< 27 °) , PhO N^^ 
Ig6 NCN H 

(271) 



/-i)m r\)m H 2 N, ,NHR 55 H 2 N NHR 55 

NHR NHR R 5 <-^ R 5 <-^ R \ Q 

(272) (273) (274) (275) y ^^^,^,^^,,112 

Ig7 NCN H 

(276) 

_r-^nVn^ y _ nhrW _R-^nVV y _ nhr55 

(277) r^o < 218 > 

m, n, R 2 , R 3 , R 4 , R 5 *«trjc^«fc^Yra[l]fB«t^lrfe 
0, R" s ft§li££3 lGtt&m^O. R 5 5 tt»Btfe3 2E*tra«T*D 
, R 6 0 tt, *?)V2i1t\*X.?)V&&L. R 6 1 BocW, ] 

1) Igl 

%m to?wooo/i 8 7 9 o^) \zm&2nfc®m.fetmMteijmz£-o 

T* fc&m (2 6 2) frbtt&m (2 6 4) SSiST*!: 

2) Xg2 

«jfij*9IBtt03je3tl^»3fe^*fcJ:-pT, (2 6 4) j^Sfls^* (2 
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6 5) &m&?Z>Ztifi'V%Z>o 
3) Xg3 

mmmi9mm<DTM4tmmtejjmz£?T. (2 6 5) -fr^t^m ( 

2 6 6) &m&tZ>Z.t1$T:%Z> 0 
.5 4) IH4 

9»lg5t«^l:ioT, te-&4& (2 6 6) frS>ft;£r^ (2 

6 8) zmm~rz>zt&-e%2>. 

5) X@5 

ggjg&2fB«©I@2 tHift^Ciot, fc&m (2 6 8) fr&'ffr&to (2 
10 6 9) &W&T2>Z.ttfT'ZZ> 0 

6) X@6 

2mm<Di:ni tmutzjjmz&?T, oc&m (2 6 9) ^e.^^ ( 

2 7 1) ZZtftX^ '5. 

7) X@7 

15 i td^(3Dxg 8-9 tmmfsi^m^-ox, (271) t>K&m 

(2 7 6) £t«gT5;itan:«. 

8) X@8 

m&m3 2mn<DJM4tmmteijmz&?T. its® (276) ( 
277) zmm-Tzz-ttf-czzo 

20 9) X@9 

mmm3 2um<DXM5tLHmf£ijm\z£'iT, fc&m (277) ( 
218) zmm.-?z>zttfT-&z>. 

25 gtft£3 2mm,<D{t&y} (2 l 8) tt, #J;U;£, TIBMHtotSItS^ 
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5 &M&3 23B«£IWC*9, Rl 1 2»3^&3 lBBRfclWT?**. ] 
5 1) ZDgl 

igkoxsi tHSbto&afc^-sT, ft-B-ti (214) frt>K&m ( 

2 7 8) ft«fi*r5dt3fi«T?#*. 

2) X@2 

«jtt£3 2HB«OXS6t|Rl«^ffitJ:-3T, fc£4fc (2 7 8) fr*>tt&® ( 

10 279) -saji-rstfc^**. 

3) Xg3 

M&m 2mwi<Dxm7 tmutefimzz-oT. o&m (279) ( 

2 8 1) ft«56«Ht*JT?**. 

4) Xg4 

15 §yt&2 HHi©Ig3t^i^ia^T, fc&m (2 8 1) ( 

282) &mm.-rz>z.t&-vz%o it^m (2 8 d ©r s 5 ^bocci^ * 
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XgK£V>T, fc^m (2 8 2) ©R 5 5 &imU^fo%fc£W&fc? : Z>^ 

mMmoum(oxnitmmfsi^m\z^-ox. x&m (2 8 2) ©r 

5) X@5 

m^ms 2mm.(DjM5 tmm^mz^x. (2 8 2) ( 
2 18) *«js-rsnt*5T?#*. 



§Di&4 3 

«£&3 2£*®fc&tt (2 11) «U m«» TIBSJifefc^Tfijfi-rsc: 
10 thXZZo 

^) m ^-U. ^NHR 55 H 2 N I NHR 55 

NCN NHR 55 NHR 55 R 5 ^ R 5 ^ 7 R^HN 

5" CN (210-1) (210-2) (210-3) (21(M) | 

PhO^OPh — Y^OPh 

(208) xg1 NCN 



Xg2 




R^HN 

Y^N^C0 2 R 51 

T 

NCN 
(211) 

m, n, R 4 , R 5 *«ktfY»*!ll[l]B«fcra«n?*0, R 5 1 ££#R 

5 5 mmm 2wmtmmx'&%>o ] 

1) Xgl 

«3t^3 2|a«©Xg2trafil&*ffiK:J:'3T, fcfr^J (2 0 8) ( 
2 8 3) &m&?&Zt1fiT:%Z>o 

2) Xg2 
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19 2 

mmm 2mm<Dxni tftUfzjjmz&'DT. <t&® (2 8 3) t^^m ( 

2 11) *m£fZ>Z.t&T?i*Z>o 
3) I@3 

<£&b (2 1 1) tt, tt&m (2 0 8) fr^ymZTscT (1) ~ (2) ©£j££fr 

(1) as** (208) £, ^mmm** (2 1 0 - n , (.2 1 

0-2) , (2 10-3) ttteiKG® (2 10-4) ZKfettZo ^ 

(2) mmm4 3tc£#3i@3© (1) t^^s^i^-w^u 

(207) ztaz. KiS$«o ^s-hbT^ <f3^A-/k hjx^ 

SMV^DbT^X^Jl^X hU^;W7a>, 1, 5->>7lflf5^ 
□ [4. 3. 0] 7t-5-XX 1, 4-S?71ft:~>^a [2. 2. 2] 
X 1, 8-^7-tffc^a [5. 4. 0] '»5 i *-7-X>, 4- 

75 y) tfu^>^fc«trnu>^©w^»m^«frfc>n^. hj 
x?)V7$>mm\ft>n%o (207) ^ffl*tux«, (20 
s) ^bTii^3~i o^momfr zmuznz. mmommmtvTi*. it 
ft® (208) kmutsss-i smmommfrZMfo-znzo KfcumtVT 

te, ®S or-^l 5 0 < C©i6B^£,§#T5££^£5c 
Si£&4 4 

-fk^tt (2 8 6) tt, -REKJi»«oT«jg-r5C:tt>T?*S. 

^R 3 



^° Jk rV-Y— NHR 55 — ^V^TVy— NHR 55 

H 2 N N CH 3 S A N X N 



Xg1 (285) 
(214) 



o ^ 

Jj^ >-Y NHR 



X g 2 CH3S(0) 2 ^N N 
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K*. R 1 , R 3 ^J:OTttS[l]E*tl^aT?*t). R 5 1 fc^tfR 5 5 

1) 181 

(2 8 5) tt, \Y&m (2 14) d^TIBt^T (1) ~ (3) (D5ifc& 
. 5 fx 5 £ £fc«fcoTSSBTS - tWT^Z. 

flS^tt (2 14) ft, i£S®#*ET, t!Uv>*, 

RV M ^ S (284) 
N 

R 1 M3S[l]ia*tra*T?*«. iT-msnZikG® (2 8 4) fcR*** 
10 5o RJ&m.t\sTte. &5 CCHQl 5 O"C0ttHA^SWrS2:t*«T?#5. 
(2 84) OlWB*fcbTtt, »«l-3^Ji©«H^6aK*n*. 

(2) »fttt4 4lC*»«XSl© (i) fc*tt*E>HI£*K:**u J&SftiJD^- 
, RfcStf*. UStbTte, £aS£-fev"}A, KK*U^A*fcttft»^bU^A 

ww&na. *£»©&fflM£u-ckt, a*i~5 3*©iBH#&aHR*n*. 

(3) «3fij*4 4C*^«Ifil© (2) fc:fcttSRJKS'&*Hc*tU 3#ffc*^ 

;i/ftjp^., sis***- BVft*?)v<DmmmtVT\z; ®sri~5S*©fgH^ 
eaiRsns. R^^tLT«, »-i o*c~»4 0T;©«H#&*RStt*. 

2) X82 

20 Ig2£bT, TfB©S!}g£ (A) £<fctf$Bg& (B) ftfflV^H^TfTS. 
gS5£*£ (A) :flS^«b (2 8 6) tt, tt^tl (2 8 5) ft, TOtt$&*> 

25 wen, mnTfrn-frmmtGmmom&mm&m^znzo ^>^r> 

«^h'J^A©^fitbTtt, (2 8 5) fc»bTa#l-5a*©«BB 

*6»RSn*. MflS*** (a»tt3 0X**«> ©^fflftttTH, 
(2 8 5) £#bT33?l 0-1 0 0£ft®f6H#>&3&2n*. KJK&fi^bT 

», »-i o < c~^)4 0to*H*6»it4i:im5. 
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(b) : tt&m (2 8 6) a, oc&m (2 8 5) , **y 

5 Ttt, (2 8 5) IC#LTa#l~2 03*©*H*&»R3ttS. EJ&B 



^^45 

5£ (I) Tf^SnSflr&fcl©^ * (2 8 8) T^^nsft^ft, ^fcte-e© 
o ^R 3 R^OH 1 o r # 

CH3S(0) 2 N 1,1 x g 1 „ 

(286) ( 287 > 



o r R3 

^ " YVVy— NHa 

r940 0 ^N"^N 

Xg2 (288) 

2©RtRHlT?*0, R ,40 O«, 3t[l]f3«©R 2 r«jfc3nTfcJ:V> 

ti) ~ (T6) nm^M&^r. ] 
1) xei 

fc-Sm (2 8 7) B, (2 8 6) fc«kl«ttfcR*3"&& 

ft^4h (2 8 7-1) ftR****HtlCJ:oT»3i*ract38*T!**. Iltb 

^S©^ffl»tLT«, ft^Kl (2 8 7-1) fc^b®ai~5^*©ISH^^M 
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2) IS 2 

. 5 3 2 mmVJLU 1 2 fcHttJto&ttfcioT, ( 2 8 7 ) Sffe^ft 

(2 8 8) saefi-rajifc^tr*. 

SSiSft4 6 

a: (i) T^snsfc^tt©^ s (290) T^snsft^ 
„i S r941sh rV X if" 

Vy Vv-NHR« (2 "- 1) ■ M1 XX Vv-NHR- 

CH3S(0)2 " (286) IS ' 
0 ^ R 

^ R 1TVy-nh 2 

X§2 (290) 

R 1 , R 3 *J:t;^OTtt«[l]i3«tlRlST*0, R 5 5 &§*5i*fe3 
15 1) I@l 

«Jgfe4 5ia*©lSltlPI»^iSfeK:«koT, <k&® (2 8 6) jfc&fc'&tt ( 
2 8 9) *»$rr5£2:#T?#S v 
2) Ig2 

H}i&3 2fB$£©Igl 2t»^tioT, ft^* (2 8 9) 3^6fl5^« 

20 (290) sfijg-rsd^^trs. 

IJii&4 7 

5£ (i) •v&2tizfc&Va<Do*>* ft (292) T?ssn5fl:^«j, Sfctt*© 
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(291) 



o ^ r3 



Kt, r 1 , R 3 ^J:tJCi5j;t;Yra[l]|2«i^Sl?^0, R 5 5 teS&&3 

2B*£iweas. ] 

5 1) XU1 

tt&m (2 9 1) ^FfiHtJSttSEt. fcS* (2 8 6) fc^T>^hU^* 
^hU^A^fe«vy>«U^A(7)M*ibT«, (2 8 6) fcttLS 

«sns. s^iam^bT^ ^i-io t c~^5or<DigH^e>^-r^iit 



»Jfife3 2ffi«©iei2t|Rl«»:^£tc:«fcoT, *b£« (2 8 9) ^6fl2^* 
15 (2 9 0) S«jfi-r*dtJ^^*. 

a (i) -e^ns-fts^wa-fe, ^ (294) T^snsft^ft, £fct«-© 



2) X@2 
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CH 3 S(0) 2 ^N' 




I JLVy-nhr- 




(294) 



■N 



N 



/>-Y NH 2 



5 1) X@l 

ft^lb (2 9 3) ^»tt^«4»©#ffiTSfctt*#ffiT, ft:^* (2 8 6) 
t-fb^ (2 9 3-1) £H&£i*:5£<h£<koTSBT£££#T££. flr&4& 
(2 9 3- 1) 0&ffl*£bTte, -fb^ (2 8 6) I^IMIO-IOOSI 

(Dmmfrbmuznz* (2 9 3-d #sa*©*^ «uxffl^5c 

2) Ig2 

§gjgJ£3 2|B$i©I@l 2fc^^l'<toT 1 <b-&% (2 9 3) 
15 (2 9 4) 

5£ (I) T^SnSfl^to©^ S (2 9 6) T?iSn5ft^«I, Sfcte^© 
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CH3S(0) 2 ^N' 



O 



(286) 



(295-1) 




-NHR E 



(296) 




y-Y NHz 



(2 9 5) fciu TOtt****, (2 8 6) (2 9 5- 1) 

io &EU&is#&z.t\z£?xmm'rziitifir&z. (2 9 5-1) vmrnm 

£LT«, (2 8 6) fc»ba«3->-l OS*©ttBB^SSRSnS. TO 

15 2) I@2 

»&&3 2mm<Dxm 2 traflKc&fticJ:^^ (295) &e>tt&m 
(2 9 6) *«jg-r5nt*«T*a. 



1) im 



20 £ (I) , «Sn*^'&*05-fe, (2 9 8) T**n*fc£4tK 
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R 9 ** CN 




Xg2 o (298) 



R 1 , R 3 ^i^<t^Yra[l]E«tll«T^D, R 5 5 teS35£&3 

2mmtmm-?&r), r 944 c <o) miimwwR 2 \z&nz m&tstiT 

J *«-To ] 

i) nm 

(2 9 7) mm&t£T. *m&mm*. (2 8 6) t^m ( 

2 9 7- 1) ^^$-&S^<htck^Tiaji-rS^«h^T^§ 0 ft^tt (2 9 7- 

1) ©ffflitlTH ft-&#J (2 8 6) fc#LB#3~l Oi!J»©ttHJ&>£gK 

2) IS 2 

»jgffi3 2aa«©iei2tiRitt)a:^K:«koT, <b^« (29.7) fr*>tt&m 
(2 9 8) soM-stta^**. 

S2ii&5 1 

5$ (I) Tg^tl^M©^, ^ (3 0 0) Tf£3nSfc£*K Sfctt*© 
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Ig2 r946 (300) 



iv^AxDTU-Jl/* (tfo-;k -YS^A-Jk \f.^/-)vm) J 

1) Igi 

(2 9 9) K£, (2 8 6) &i;tf&g<h£j&£-&& 

ft£r« (2 9 9-D SR*$-esc:tt«t-pTSjfrsi:fc30«-e€rs. mstb 

JSS©«fll«£LTtt, ttfrt! (2 9 9- 1) fcl^Lffl^l~3S»©l5H*^S 
3R£ft5o -ffr&ft (2 9 9-1) ©ffifflfitl/Ttt, (2 8 6) fc*tbjI3t 

2~10S*©l5H^e»^$tl5o *»tt»«|£LT«, rh7kF077X 
15 1,4-^W>, N, N-y^ SfcttcnftCDS'&JWIWW 

2) Ig2 

gfigfc3 2fBSS£Ojgl 2iH*3toErftlC«fcoT, ffc£$ (2 9 9) 
20 (3 0 0) &§mr&ZL£tftT%&. 
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5* (I) -V&ZnZfc&VaOot. 5$ (3 0 9) , 5£ (3 1 2) , 5£ (3 1 5) 

^«k^ (319) x^n^^m. ztcte^om*. &mrrmz^i£nz>jj 



r 



>-Y NHR 55 " 



HN^N 



>— Y NHR 55 



>-Y NHR 55 



H (302) 



>-Y NHR 55 



0^< 



1 ^ 



O 



(306) 



r 

si 

>-Y- 



,- r3 



(308) 



WO 2004/096806 



PCT/JP2004/006104 



HC V°o ^R 3 
JnVVy-nhr 55 - 

R 948A N A N 

(308) 



Xg14 



2 0 2 

Ht V°o r R 3 
YtVy-nh 2 




^— Y — NH 2 



(311) 



(312) 



R 950 



R 950 



R 948A N A N 



R 3 _ 
V-Y — NHR 55 XS13 



R -A N X N ^V-NH 2 



N ^°o ^R 3 



(314) 



R 948A N A N 

(316) 

R" 2 -M 1 
(317) 



R 948. 



Y°o r R 3 
TXVy- 

N 



(318) 



r95 V°o ^r 3 

r948 i 



t&d, r 6 1 ^.t^R 5 5 wj«gfe3 2mmtmmT'&r). r 9 4 7 \z*?m 
5 x^;k 7nKji/:fe«fctf 2-:/nii£;H££U r 9 4 9 oc (o) mimm 
©r 1 *5«trJR 2 K::fctt3 rg^^nTfe«t^TJWVSj (Dmm^tvrm^ 
ntz m&2nTh&^7)V3*=sjj)i#=.)imi &mv, r 9 5 0 r 951 nc 
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(o) mimmoR 1 &&ztR 2 tz&vtz rejft*nTt>«kvsr;wi^j 
<Dwm&tvTM*-$ntc m&zftTh&ww^ s&u r 9 5 2 

C (O) tt, ^[lllBmoR 1 £<£tfR 2 ££#3 rg&£ftTt><J;^7JM^S 

j ©fim»iUT«$nfc ra^$nxt>j;^7o-r;i,»j £g*u r 9 4 8 & 
.5 , ~>7/X> ^[i]fBa©R 2 rg^tiTt>cJ;^T;ni^s>Sj , rg 

*j , rg&^nTfc^yu-^^j , rg^$tiTt>J:^7;wi/*j , 
rgm$nTt><tViv^D7;^JU*j , rg^$nxfej:^7;^n;i,gmsj 
10 , rg^$tiTfe^^yu-^*j , rg^$nT%>j;^^PTU-;vsj , r 
g&$nT*>£v^^n7U~ji/7JWki £<fct£ rg^$nTfe«t^T^;wv 

j , g^^nrfeiv^xnTU-Jl/* (t!D-;K -ra^y-^K bf^A-;i/$ 

15 v-kum-jv&i £3rr 0 ] 

IDgl~3 

XitR (#Ix.&J. Heterocyclic Chem. 36, 1119 (1999)$) KfBf^nfcSSimfe 
tN^Mft^^T, ft&m (2 14) (3 0 3) ^MTS^t^ 

20 Ig4 

M^3 2iB«©X@6iTOM^J:^T, (3 0 3) ( 

3 0 4) S»Jl-rSJli:*5T?#S- 

£iR (0il;Uf Comprehensive Organic transformation, R. C. ^Qy#^, VCH 
25 publisher Inc., (1989)$) \zmm^ntc.mm.mtnmWsmz^T. ( 
3 0 4) *Sfc£ft (3 0 5) ££**T?€r*. 
4) IS 6 

ieift4 4ia«©Ig2i:TOW»K:«fc'3T, (3 0 5) ( 

3 0 6) &»jg*ra 

30 3M7 
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2 04 

zfmmms immoxni tmm^m^^x. (30 6) ( 

3 0 7) &9mr&z:tiP?%z>. 

.5 X@8 

wtms 2ffist<Dxn6 tm&ttmzz-oT. (307) ftt>tt&m ( 
308) s«ifrsc:tJ5«T?#a. 

7) Xg9 

ggjg&3 2fH«<DX@l 5 fcRI»to6rttfcJ:t>T, fl^Bl (3 0 8) *6flS^* 

10 (309) sfijrrsdfc**-^*. 

8) IglO 

XSK (^^. ^Comprehensive Organic transformation, R. C. ^Dy^, VCH 
publisher Inc., (1989)30 \zUmi*ntcWk&£mm&mz&'oX. tt&m ( 

308) frt>fc&m 011) &»arrs 

15 9) X@l 1 

MBS 3 2fBiS©x©l 5t^S«l:J;oT, fl^fc (3 1 1) 
(3 12) *sig-rs^t*tT#«. 

1 0) X@l 2 

fijgjSfel 9IMR©Xg5i:^fll«:^*K:J;oT, ft£1&J (3 0 8) 3^6flS^« ( 
20 3 1 4) £i«rr5££#-C#5. 
11) Igl3 

§35g&3 2lBft©X@l 5i^^lCioT, -ffc^ (3 14) fr&fls^* 
(3 1 5) Sfijlrrs 
1 2) XS1 4-1 5 

25 mmm2 3mm<Dxn2~3tmuwjmz&?T. K&m (3 0 8) 
m (318) &mm?zzti)*T!tz>o 

13) Igl6 

©itS 3 2|B®©Xigl 5t«ftl:<toT, (3 18) 

(3 19) 
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•&m*m-r%w&\z\t. >^\z^xK^itrc^mAMz.n^(om^ibm 
.5 mmvtc&\z$mm*mikTz>z\t\z&r). BMt?z>fcG%)&n%z\£&xz2> 

ZzmmmigVJjmiZft-DTftoZ.t&X'ZZ m%.\t* Protective Groups in 
Organic Synthesis, T. W. Greene, P. G. M. Wuts&^. ^2f&. John Wiley & 
10 Sons, Inc. (1991)klf2©©#&) . 

TmMo&m&tisTtz, tert-^;vv^?;v->u;^ *h^>* 

20 ^TKT-h^t HU77>, 5?*on**x ^nD^PA^^^TK^^/-;^ 
JWfc**»fc£0«#S£T, H*fc£0»«+Tl^;£i^5££fc«k 
*;v#+->;pss««i"r«»^o««©^«tUTtt, ^J^^tert-^;vxx 

tt, tert-y^;Ux^xJl/0«^«> «AfcaS*0#£T, 
h5kHn77>Sfefmi, 2 -S?*h*5o:* MIL 
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^ (i) -c&£*L5fc£ttt±. *5^*&&^5t>©t>^**u l^ot 

10 ^fc.toT$MSH-3 3. 

5$ (i) -eSSiiSft^iiteitRo^o K7y^tt, ^Jx.HctK. **/-/k 

Hiviaas©^ 0^©«isii, urscjRitycSE©^ #mi^^©f&^ . 

25 \ *5iWftm3E©f&^^Wffi-efeS 0 

*tzt±m&#}) K&S-irzzb&X'ZZo &n&*3-<Dlt*><DU]mkVXtt* mz. 
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mi *U-ASK D-^a>ffl, xyn^J, CTSfc«Ki#^^#tf 

m*®fc&mz&r), ttmm<D$im, ^m. mu m*. 
imm\z&?)&{tfrz&. mmtf&Amnw ^)\znvx. *%mfc&vn&* 0.1 

—1000 mg/B, $?£b<fctl~300 mg/B£l B llel3;fcfcJ:2fcV>L 3 0C#ttTg: 



MM\z&KTmZnfctt,&®£\t. >&-fV% I UPAC#MHf5 «b©T?ttfcV> 



8-[(3R)-3-75y tf^u^>-i-^;w-7-(2-yn ;: E^>^)-i-^^;i- 

2-h'J7;U^D^^;V-l, 7-ykHD-6H-^'J>-6-t> 



8-^D ; E-7-(2-yn ; E^>^W-l->fJh2-h'J7;^D/^V-l,7- 
S>fcFn-6H-:/y>-6-tf-> (36 mg) , hUX^75> (22 <iL) . (R)-te 
rt-3-^5 1 JHf^U> ? >-3-'rj^;W , ?^-h (158 mg) ©X*y-;|/ (6 mL) & 

) XtHglVT&fm (42 mg)£#£o #£#£^©1, 4-^*1* >*§i£ (2 mL 
) lC4Nifi*/M-S>**1*>*« (20 mL) SJn*.* 2513T2. 5P#P B TO£bfc 0 
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mn*ffiEMffiVT&£U ^»fi#7lc(50 mL)*tt#, ?DD*;kk<30 mL 

x2), «v>tih*x^;k3o mD\zxmmLrc e m®m*M7mmi-hvv&-e 
;pa/**/-;v = 10/1) -r^irr&^Kj^T, ^mcdsw^i (25 mg) £G 

.5 £H#£LT#£o 

'H NMR (300 MHz, CDC1,) <5ppm 7.62 (d, J = 7.9 Hz, 1H), 7.26-7.15 (m, 2H), 
6.77 (d, J = 7.5 Hz, 1H), 5.53 (s, 2H), 3.68 (s, 3H), 3. 57-3.54 (m, 1H), 

3.39-3.34 (m, 1H), 3.05-2.95 (m, 2H), 2.85-2. 78 (m, 1H), 1.97-1.94 (m, 1H) 

, 1.72-1.58 (m, 2H), 1. 37-1. 22 (m, 1H). 
10 MS (ESH) 485 (MHl, 100*). 

8-[(3R)-3-75 7lf^U> J >-l-^;W-7-(2->Ty^>^;i')-l-^^;i'- 
2- h I) y)VtU^)V- 1 , HD-6H-yU >-6-:*> 




jg©gl$#l (21 ig) £a&0#£LT#fc. 

'H NMR (300 MHz, CDC1 3 ) <5ppm 7.73 (d, J = 6.8 Hz, 1H), 7.57-7.53 (m, 1H), 
7.45-7.40 (t, J = 7.7 Hz, 1H), 7.01 (d, J = 8. 0 Hz, 1H), 5,72 (s, 2H), 3. 
20 66 (s, 3H), 3.50-3.47 (m, 1H), 3.35-3.31 (m, 1H), 3.05-2. 96 (m, 2H), 2.80- 
2.73 (m, 1H), 1.95-1.91 (m, 1H), 1.75-1.61 (in, 2H), 1. 28-1. 25 (in, 1H). 
MS (ESI+) 432 (MHl, 100X). 

25 8-[(3R)-3-75 7tf^U> ? >-l-r;W-7-(2-^n^>>';i/)-l-(2-^ 

V - 2 -7 xn;wx^;w - 2 1 , 7 -5^ t H p- 6 H-y u >- 6 > 
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m<oumm (55 mg) £afe@#£bT#fc. 

•H NMR (300 MHz, CDC1 3 ) <5ppm 8.01 (d, J = 7.5 Hz, 1H), 7.66-7.48 (m, 4H) 
, 7.27-7.21 (m, 2H), 7.15-7.10 (m, 1H), 6.82 (d, J = 7.3 Hz, 1H), 5.54 (s, 
2H), 5.46 (s, 2H), 3.49-3.44 (m, 1H), 3.38-3.33 (m, 1H), 2. 99-2. 95 (m, 2H 
), 2.75-2. 68 (m, 1H), 2.49 (s, 3H), 1.94-1.88 (m, 1H), 1.68-1.63 (m, 2H), 
1.35-1.25 (in, 1H). 
MS (ESI+) 535 (MHl, 100*). 

8-[(3R)-3-7^y tr^U^>-l--fJW-7-(2-^D^>^;W-l, 2->>* 
fM, 7-^bHP-6H-^U>-6-^> 

X>> X>K} 

NH 2 

8-^Dt-7-(2-^D ; e^> s?; V) -1,2 ->*;* 1 , 7 -5? fc K p- 6 h-7 u 

>_6-;t> ( 88 ^ , (R)-tert-3-^;Hf^U^>-3-r;i/*;WN*^>-h (215 m 
g) ©X^y-^ (8 mL) M<£100 < CT*MW*25^iP^^Ufeo 

fiVVA/* $ / —))/= 200/1 — 50/1) L-T^fefifc^ (120mg)£#fc. 

riMfc©l.*-5?***>«F» (2 mL) fc4W»/1.4-^**lJ->»« (20 mL) 

0 mL)^, ^PP*;i/A(50 mLX2), S 5 fcIKfcX^;K50 mL)^TJ4ffi 
Lfc 0 *Mfe«*«^hU^Al!«ft, SJElibTHOlW ( 

94 mg) &afi@#£bT#fc. 
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■H NMR (300 MHz, CDC1 S ) <5ppm 7.61-7. 58 On, 1H), 7.24-7.12 (m, 2H), 6.77 ( 
d, J = 7.3 Hz, 1H), 5.49 (s, 2H), 3.54 (s, 3H), 3.46-3.43 On, 1H), 3.35-3. 
30 (m, 1H), 2.97-2.91 On, 2H), 2.73-2.66 On, 1H), 2.60 (s, 3H), 1.91-1.83 
(m, 1H), 1.69-1.57 On, 2H), 1.30-1.22 On, 1H). 
. 5 MS (ESI+) 431 (MHl, 88*). 

H»J5 

8-[(3R)-3-Tsy^u^>-i-^;i/]-7-(2-yD^>v;w-i-^^;v- 

1, 7-^kHO-6H-yj>-6-^> 



(86mg) £efi@#£LT#£. 
'H NMR (400 MHz, CDC1 S ) <5ppm 8.00 (s, 1H), 7.60 (dd, J = 1.2, 7.6 Hz, 1H) 



15 1H), 5". 50 (d, J = 17.0 Hz, 1H), 3.55 (s, 3H), 3.46-3.42 On, 1H), 3.35-3.3 
0 On, 1H), 2.98-2.90 On, 2H), 2.74-2. 68 On, 1H), 1. 95-1. 85 On, 1H), 1.74-1 
.53 On, 2H), 1.28-1.19 On, 1H). 
MS (ESI+) 417 (MHl, 82*). 

20 IJM6 

8-[(3R)-3-7^y tr^u> ? >-i-r;i/]-7-(2-^oo^>>';i/)-i-^^ji^-i 

, 7-yt KP-6H-yU>-6-^-> 



10 




, 7.25-7.13 On, 2H), 6.76 (dd, J = 1.3, 7.6 Hz, 1H), 5.54 (d, J = 17.0 Hz, 
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m<Dm® (87 mg) SafiH#£bT#&. 

'H NMR (400 MHz, CDC1 3 ) 5ppm 8.02 (s, 1H), 7.40 (dd, J = 1.4, 7.8 Hz, 1H) 
, 7.25-7.16 (m, 2H), 6.79 (dd, I = 1.3, 7.5 Hz, 1H), 5.58 (d, J = 17.0 Hz, 
1H), 5.52 (d, J = 17.0 Hz, 1H), 3.55 (s, 3H), 3.52-3.48 (m, 1H), 3.33-3.2 
.5 8 (m, 1H), 3. 05-2. 95 (m, 2H), 2.82-2.77 (m, 1H), 1.98-1.90 (m, 1H), 1.85-1 
.57 (m, 2H) 1.37-1.26 (m, 1H). 
MS (ESI+) 373 <M*+1, 100*). 

10 8-[(3R)-3-7=y t!^U> f >-l-^Jl/]-7-(2-^D^>^)-l-(2-^ 



V- 2 -7 xn;i/X^;W -l,7-ytHn-6 H-7* U >- 6 > 




g©Sl$^ (90 mg) 5Sfi@*i:lT#L 
15 1 H NMR (400 MHz, CDC1 S ) Sppm 8.00-7.98 (m, 2H), 7.93 (s, 1H), 7. 63-7. 56 ( 

m, 2H), 7.51-7.48 (in, 2H), 7.24-7.22 (m, 1H), 7.15-7.12 On, 1H), 6.82-6.80 
(m, 1H), 5.52 (d, J = 18.0 Hz, 1H), 5.48 (d, J = 18.0 Hz, 1H), 5.40 (s, 2 

H), 3.48-3.33 (m, 2H), 2.98-2.93 (m, 2H), 2. 75-2. 69 (in, 1H) 1.92-1.89 On, 

1H), 1.70-1.60 (m, 2H), 1. 26-1. 23 (m, 1H). 
20 MS (ESH) 521 (MHl, 88S). 

8-{(cis-2-T5yS>^P^>';W75y}-7-(2-7n ; E^>^;i/)-l-(2-^ 
* V- 2 -7 x-;|/X3Ml/) - 1 , 7 - v h H □- 6 H-7*U >- 6 
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8-^D ; E-7-(2-yp ; E^>^JP)-l-(2-^V-2-7xn;i/X^;i')-l > 7- 
ykKD-6H-^'J>-6-t> (75 mg) , -MVJn\f.)\,X.?-)\,7^> (50#L 
) , &cfctfcis-l, 2-^7S;^DA^f> (86 nh) (DX.9S~-)l (2 m 
5 L) ^&100'CT^t+12TOJqi!^Lfc. ^^^2513^^^^ 

h^^7^-(i/U*yjU, *PP*;i/A/^/-;P=5/l)T**t8£U 
#1(6 mg)«St6@#£LT#fc 0 . 
10 'HNMR (400 MHz, CDC1 3 ) 6 ppm 7. 98-7. 96 (m, 2H), 7.86 (s, 1H), 7.62-7.60(m 
, 1H), 7.52-7.43 (m, 3H), 7.26-7.21 (m, 1H), 7.11-7.05 (m, 2H), 5.83 (d, J 
= 17.0 Hz, 1H), 5.61 (d, J = 17.0 Hz, 1H), 5.40 (s, 2H), 4.60-4.53 On, 1H 
), 3. 72-3. 69 (m, 1H), 3.13-3.08 (m, 1H), 1.98-1.24 (m, 7H). 
MS (ESI+) 535 (MHl, 80S!). 

15 

1, 7-i^t b'D-6H-yj>-6-^> 



20 




8 -7 P ^E- 7 - ( 2 -7P ^ > vJW - 1 1, 7-yth*U-6 >- 

6-*> (70 mg) , i?'(V7u&VX.?-)i>7$> (46/iL) , £<fctfcis-l, 2- v 
T^/^P^U^ (0.2 mL) ©N-pWUfP U >V > (3 mL) M£160 
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5/U*y;K ^nn*M/^^;-^ = io/i~*pd*;wa/**/-;i7HJ 

. 5 X7)V7$> = 10/1/0. 1)T?»«U £B®BW*(71 ing)£^ft@#<?:bT# 

'H NMR (400 MHz, CDC1 S ) <5ppm7.92 (s, lfl), 7.59-7.57 (m, 1H), 7. 24-7. 21 (m 
, 1H), 7.19-7.16 On, 1H), 6.97-6.94 (m, lfl), 5.67 (d, J = 16.0 Hz, 1H), 5. 
60 (d, J= 16.0 Hz, 1H), 5.23-5.17 (m, 1H), 4.13-4.11 On, 1H), 3.56 (s, 3H) 
10 , 3. 23-3. 21 On, 1H), 1. 76-1. 26 (m, 7H). 
MS (ESH) 431 (M* +1, 100*). 



8-[(3R)-3-75/ tr^u> ? >-i-r;w-7-(2-^^;w-5-7;^D^>>?;)/ 

15 )-l-^fJl/-l,7-^hHn-6H-^'J>-6-4-> h U 7)1/^0 m 



20 ng) *&&mfatLTmc a 

'H NMR (400 MHz, CDC1 3 ) <5ppm7.99 (s, 1H), 7.16-7.13 On, 1H), 6.88-6.84 ( 

m, IB), 6.40-6.37 On, 1H), 5.42 (d, J = 17.0 Hz, 1H), 5.37 (d, J = 17.0 Hz 

, 1H), 3.53 (s, 3H), 3.48-3.44 (m, 1H), 3.34-3.30 (m, 1H), 2.98-2.93 On, 2 
H), 2.78-2.73 On, 1H), 2.34 (s, 3H), 1.92-1.87 On, 1H), 1.71-1.59 On, 2H), 
25 1.26-1. 23 On, 1H). 

MS (ESI+) 371 (M*+l, 100%). 



O 
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mmi 1 

2-757-8- (3-75/tMU^>-WJi/) 7-yt Hn- 

6H-^ , u>-6-^->fe«tr;2-xh^>'-8- (3-7$/ twj^>- w;w - 

7-^>^;Wl, 7-ytFD-6H-yj>-6-t> 



5 




MMBSfK 2-75;-8-^Dt-7-^>yJkl, 7-5?t KD-6 >- 
6-*> (500 mg) (0.4 mL)©x^/-;KlO mL)i§$C, MM 

^HJOM323 mg)£in*., 2l$rait#Lfc. *(50 mL)^ck^?am#*(20 

io N-^^;i/bfn'jvy> do mL) tis^t, 3-75y K^)^>2mmm.(m 

vg>&&&WV*7u}Z)VX.7)VTS.>(\.GmW&1n%.T* HO'CT, i*W30l$ 
"Efc*lfc*25 , CK:fcaifc, 2N-i£&zK(30 mL)» »BfcX^;M5 

6^^oD3j>;pA(30 mL)Zto?L. ffittivrc&ik&zmv, * 

15 &!ril£**/-;P (10 mL) ~cm>U ISMZtt. iniCioT, 2-75/- 
8- (3-75/lf^'Jy>-l-<JW -7-^>>*JWl , 7-i?t Ko-6H-y*U >- 

6-^-> (48 mg) ±fc<D#au*)v&m&t&mmi-hvzj*Tftm. z 
/ -;v= i o/i ~ ^ p n j^a/* 37 y h u x^r 5 >=i o/i/o. i ) t? 

20 Mb, 2-Ih^y-8- (3-75/^'Jy>l-f;W -7-^>y;hl,7- 
^kHn-6H-yj>-6-t> (10 mg)£#£: 0 

2-757-8- (3-75/ t^US^-l-OW -7-^>^Jhl, 7-ykKn- 
6H-^U>-6-^-> : 
25 'HNMR (400 MHz, DMS0-d 6 ) <5ppm 7. 32-7. 14 On, 5H), 6.05(s, 2H), 5.30 (d, 
J = 15.9 Hz, 1H) , 5.26 (d, J = 15.9 Hz, 1H) , 3.43-3.17 On, 2H), 2.80-2.6 
7 On, 2H), 2.57-2.46 On, 1H), 1.84-1.76 On, 1H), 1.72-1.60 On, 1H), 1.59-1 
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.45 On, 1H), 1.20-1.07 On, 1H). 
MS (ESI+) 340 01* +1. 45*). 

2-xh^>-8- (3-TSyi;-^U5?>-l-f;W -7-^;V-l,7-i?kH 

.5 D-6H-^'J>-6-t>: 

'H NMR (400 MHz, CD,OD) <5ppm 7.34-7.17 (m, 5H), 5.47 (d, J = 15.6Hz, 1H 
) , 5.42 (d, J = 15.6 Hz, 1H) , 4.44 (q, J = 7. 1 Hz, 2H) , 3.58-3.52 (m, 
1H), 3.28-3.15 On, 2H), 2.98-2.88 On, 2H), 2.06-1.98 (m, 1H), 1.83-1.73 On 
, 1H), 1. 70-1. 58 On, 1H), 1.55-1.43 On, 1H) , 1.40 (t, J = 7.1 Hz, 3H) . 

10 MS (ESI+) 3690IH1, 10056). 

mmm 1 2 

2-v^5 L ;P75y-8-[ (3R) - 3 -75/ tf^U^>-l-^;W-7-^>5? 
1 3\>1/- 1 , 7 -5? t H D- 6 H-7 U >- 6 



i-^ 2 - ^/-s-r/p^e-? -^>V)V- 1 , 7 -s? t h p- 6 h-7 

U>-6-3-> (55 mg) > (R)-3-T5 7tf^Uv>-mm*i (53 mg) , ^V^D 
t!;l/X^75> (0.26 mL) ©x^y-;i^ (5 mL) JBAtt^* 110*0-1?. £tff 
f lOO^Jni^bfc. Ej£»tt£25t:»a&^«EE»il!gU S&fcffifd&JtTK 

'H NMR (400 MHz, CDC1 3 ) <5ppm 7.40-7.18 On, 5H), 5.46 (d, J = 15.7 Hz, 1H 
) , 5.39 (d, J = 15.7 Hz, 1H) , 3.52 (s, 3H) , 3. 56-3.46 On, 1H) , 3.32-3. 
25 On, 1H) , 2.83 (s, 6H) , 3.12-2.78 (m, 3H) , 2.01-1.92 On, 1H) , 1.80-1 
25 .70 (m, 1H) , 1. 69-1.57 (m, 1H) , 1.43-1.33 On, 1H) . 
MS (ESI+) 382 (MHl, 100%) . 



5 
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rnmm 1 3 




5 6 <D^tl^ai^0^i bT, 1 2 fc|!3«©#8n?£jfc£IIJ6U 

M©aW^3 (34 mg) *3&&Mfty)tLTmc. 

'H NMR (400 MHz, CDC1 3 ) 5 ppm 7.42-7.37 (m, 1H), 7.23-7.13 (m, 2H) , 6.8 
6-6.81 (m, 1H) , 5.52 (d, J = 17.1 Hz, 1H) , 5.48 (d, J = 17.1 Hz, 1H) , 
3.51 (s, 3H), 3.45-3.39 (m, 1H) , 3.34-3.26 (m, 1H) , 2.97-2.87 (m, 2H) , 
10 2.86 (s, 6H) , 2. 72-2. 65 (m, 1H) , 1.93-1.84 (n, 1H) , 1. 73-1. 53 (m, 2H) , 
1.28-1.17 (m, 1H) . 
MS (ESIf) 416 (MHl, 100*) . 

15 2-7Sy-8-[(3R)-3-75;^'Jy>-l--f;W-7-(2-^DO^>^)- 



1, 7-^kHD-6H-^J>-6-^> 




, mosmm (83 mg) m&mwtLxnfro 

20 'H NMR (400 MHz, DMS0-d 6 ) 5 ppm 7.50-7.45 (m, 1H), 7.36-7.23 (m, 2H) , 6. 
72-6.67 (m, 1H) 6.10(s, 2H), 5.32 (s, 2H) ,3.40-3.25 (m, 1H), 3.18-3.10 
(m, 1H) , 2.77-2. 60 (m, 2H), 2.56-2.47 (m, 1H), 1.79-1.70 (m, 1H), 1.63-1 
.53 (m, 1H), 1.48-1.34 On, 1H), 1.15-1.03 (m, 1H). 
MS (ESI+) 374 (MHl, 100*). 
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mmmi 5 

8-[(3R)-3-T5ytr^u^>-i-^;w-7-(2-^no^>i?;w-i-^^;w- 

2 - h U y)V-*U*?-)V- 1 , 7 -5>fc H D- 6 H-^U >- 6 > 



imamm® (53 mg) ^efi@^tbT#fc„ 

'H NMR (300 MHz, CDC1 3 ) 6 ppm 7.45-7.42 (m, 1H), 7.26-7.18 (m, 2H), 6.80 ( 
d, J = 7.5 Hz, 1H), 5.57 (s, 2H), 3.68 (d, J = 1.3 Hz, 3H), 3.51-3.48 On, 
10 1H), 3.41-3.37 (m, 1H), 3.05-2.91 (m, 2H), 2.77-2.70 (m, 1H), 1.90-1.88 (m 
, 1H), 1.71-1.58 (m, 2H3, 1.28-1.25 (m, 1H). . 
MS (ESI+) 441 CM*+1, 10035). 

15 8-yn^e-7-(2-^D^>>';W-l, 2-^^hl, 7-yt FD-6H-7U 



393 mg) , 85%^7K^ (160 /jL) , ££rfli7K@^(4 mL)<Z)?g£^£l. 5Bf 
ATftfrbfc^ MJEETf&iU JBJUtf-yUfc (0.427 g) £#fc. 




>-6-^-> 
O 




ioo'ct, 2\ 3', 5'-hU-0-(7-feh+v)-2-^^;W8-ya^E-f ( 
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'HNMR (300 MHz, DMS0-d 6 ) 5ppm 12.30 (bs, 1H), 2.34 (s, 3H). 
MS (ESI+) 229 (M\ 100%). 
ItViT, 25*CT> J&U^-X# (0.701 g) £N, N-v'^^MMTS K (20 
mL)C»m £Cfc»*k:*tU ««*«^h>J9A (390 mg) £to;LT^ 
5 temftLTco R»*U^A (270 mg) Rtf2 -^D^>^D?^f H 

(390 mg) £jm*T7l$rail#b&. afiWtftfch^X^ (20 mL)'m, 

(100 mL) {3T2@ttaibfc„ «<M«ttEieU *rffiL&0#& h*X>T? 
5®, ft#U -HHafcLTa*** (250 mg) JfcfcaBlCT, ^©fi^ 

10 « (250 mg) ODN, N-y^fMM75 K (10 raD^iC^L, **fltf-I* 
U£A(30 mg, 60X»ltt)£to*.* 15»IW»bfc«, aV{k*?)l (195 /iL) ^ 
to*., 25*CT, 4l*IB»bfc. fDHWllCimt* (10 mL) &&V>T?*>6 
hJI/X> (20 mL) StoA, ttEESffir*a^&2imD£U SStiMf 
zK(40 mDSJPATlHfcX^ (80 mL) fcT2 0jftmL&. 

15 ^MJOMflSjfc iffiiliLTiS^7A^OTh^77^ (3/U 

TjyjP, mt3LW\*r1)r> = 1/2-3/1) TttMLT^SOgW^I (88 mg) * 

1 H NMR (300 MHz, CDC1 3 ) 5ppm 7.63-7.60 On, 1H), 7.20-7.13 On, 2H), 6.43-6 
.40 Ob, 1H) , 5.74 (s, 2H), 3.57 (s, 3H), 2.65 (s, 3H). 
20 MS (ESI+) 411(M + +1, 575K). 

##0»J2 

8 7 - ( 2 -r/M'OSW) - 1 - ( 2 V- 2 -7 xX^X^W -2-*^ 

;W1, 7-S?kFn-6H-^U>6-t> 
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lOirCT. 2', 3\ 5'-hV-0-(7±h*>')-2-*3 L )V-8-7u : E<f;>'> ( 
1.052 g) , tt%mm&mWl (440 uL) , :fe«fctf&#H«(10 mL)©M§l. 

*;VAT?ft»bfc«, BBETftftU (1.157 g) £#fc„ 

.5 ttUT, 25«CT» «U#-X# (1.157 g) £N, N-y^»M7$h*( 
30 mDM^t 4Cfc«F«K:»L, £fflfc&U£A (896 mg) R^2-^D^E 
^>^D7^H (670 mg) SiO^T^H^Lfe. h;]/X> (20 

mL) ®&mffi?2>Mft*4®Mr)MV. £S£fift£#2lc(50 mL)& 

in*., W8IX3\>P (100 mL) fcT20amLfe. Ill^MU WtHUfc 
10 @#£MVX>T3S&, ffii*U +»««bTt4j*fc (200 mg) #£25 
"CT, *©ft^^* (200 mg) ON, N-y/?MM75 F(10 mD^t 
2tU **fltf-MJtfA(24 mg, 60S?ftft)£Jn;L, 30#KI«#L-&«* a-^P^E 
7th7x/> (110 mg) fciin*., 251CT, &£&#L£. KJ&JS&fcg&fnfiWTK 
(10 mL) Sav>T**&«ffi*ttU MIC®MWtK(50 mL) £im*Tlt«X 

15 ^ (so mD \zx2mmiavr^ ^mm^M^mm^hv^AT^m. zmt 

tf> 1/5-3/1) T»SLT^®(Di«Jt> (61 mg) 

'H NMR (300 MHz, CDC1 3 ) <5ppm 8.03-8.00 (m, 2H), 7.68-7.49 (m, 4H), 7.22- 
7.12 (m, 2H), 6.48-6.45 (m, 1H), 5.70 (s, 2H), 5.56 (s, 2H), 2.52 (s,3H). 
20 MS (ESI+) 517 (MHl, 1003!). 

8 -7 at- 7 - ( 2 ->7 y - 1 -^)V-i~ bU7;ptP^ i , 7 -5? t 

KP-6H-yj>-6-^> 



25 
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2', 3', 5 , -hU-0-[tert-^;K^5 L ;Wv'UJW-l-^5 i ;U-2-hU7;i/^- 
n^?JV-8-yD^/-» (244 mg) £tfi^ij§C*fc 

mtf-Xft (268 mg) ££j&bfc. *fc&®<DX'<>7 Wl^-^TOT©^?) 

.5 'H NMR (300 MHz, CDC1 3 ) <5ppi 3.75 (d, J = 1.3 Hz, 3H). 
MS (ESI+) 297 (MHl, 81%). 

m^X, 25'CT, «U^-X^ (268 mg) £N, N-y^^*M75Ml 
0 raL)C«f, p^U^A (437 mg) ^2-^0^>yJ^D?^H 

(248 mg) sorKimu mrmwvrco R^mm\zh)v^> (20 mL 

10 ) Sin*, ttSWlrr«»f^«3giaiO£U S»fcfi&ftSW>!lc(50 mDIM 
, I»X^;P (50 mL) fcT2®»fflLfc. *«»£as*afflW- h U *AT?Bi* 

)V/<^tt> = 1/5-1/1) T*itS?bT^jg©BW& (58 mg) 
l H NMR (300 MHz, CDC1 3 ) <5ppi 7.77-7.40 On, 3H), 6.88 (d, J = 7.9 Hz, 1H), 
15 5.94 (s, 2H), 3.75 (s, 3H). 
MS (ESI+) 41201*+!, 99*). 



8-^Ut-7-(2-^D^>i?;W-l-^?;H-h'J7MD^^hl, 7->>t 
20 HP-6H-yU>-6-^> 



'H NMR (300 MHz, CDClj) <5ppm 7.65-7.62 (m, 1H), 7.24-7.14 (m, 2H), 6.45-6 
25 .41 On, 1H) , 5.78 (s, 2H), 3.72 (d, J = 1.3 Hz, 3H). 
MS (ESH) 465 (M*+l, 46*). 




###y 2 3 oft^«jsm58®»t bx, 2 tH*©:frteT£j««*u 

mm<Dfc-§m (36 mg) £afi@#<hbT#fco 
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mm 5 

l-> ?)V- 2 - V*?)V7 5 J - 8 -/Dt- 7 >^;W 1 , 7 -5>fc F O- 6 



5 1ST, 2-75y-8-^Dt-7-^>^l,7->?kHn-6H-^U>-6- 
(300 mg) ©N, N-v^^Jl/^AT5h*(3 mDHSWL, 
HJ2A (150 mg, 60%ifcfe) ^Un^L, lraa^Lfeo 3Vfc*?)V (0.3 mL 

10 $gu£ 0 js»**^o7b^7^- (>"j*y;p, / \^>/^mx^;i,=i 

'HNMR (400 MHz, CDC1 3 ) <5ppm 7.38-7.25 On, 5H), 5.58(s, 2H), 3.55 (s, 3H 

) , 2.86 (s, 6H) . 

MS CESI+) 362 (MHl, 92*) . 



##00 6 

D-6H-yj>-6-^-> 



20 £.U~f, 2-75y-8-7*D ; e-7-(2-^DD'<>yJW-l,7-ykKn-6H- 
yj>-6-^-> (300 mg) ON, N-^^MA75H(2 mDWWL 
, #*fW-HJ#A (118 mg, 60%?ftft) ftfll*., ll$ISHft#L.fc. SVfct^V 
(o. 26 mL) sira*., Eiagnf5i$pa&#&, R/^fc^&JnfcTIHtX^T? 




15 
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il^=l/l) *e«»bTBW«K67 mg)£#£„ 

'HNMR (400 MHz, CDC1,) 6 ppm 7.43-7.40 On, 1H), 7.25-7.11 On, 2H), 6.54-6 
.52 (m, 1H), 5.73(s, 2H), 3.52 (s, 3H) , 2.89 (s, 6H) . 
.5 MS (ESI+) 398 (M + +l, 100*) . 

###17 

8-^D ; E-7-(2-^DO ^ > 3?;W - 1 -pWW 1 , 7 -5? k H n- 6 H-7 'J >- 6 - 



###|2i:ra«O^SfeT?^*SlB«U, $m<Dit&® (130 mg) £6&@#fcLT 

'H NMR (400 MHz, CDC1 3 ) dppi8.07 (s, 1H), 7.43-7.42 Cm, 1H), 7. 26-7. 22(1 
15 , 1H), 7.16-7.13 (m, 1H), 6.51-6.49 On, 1H), 5.79 (s, 2H), 3.59 (s, 3H). 
MS CBSI+) 352 (M\ 6635). 



8 -y Dt- 7 -( 2 -ftt^yVM- 1 -^)V- 1,7-^th* 6 >- 6 - 

20 :*> 



mmofc^m (164 mg) £afi@#£bT#fc„ 

'H NMR (400 MHz, CDCl 3 )<5ppm 8.07 (s, 1H), 7.62 (d, J = 7.6 Hz, 1H), 7.21- 



10 
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7.14 (m, 2H3, 6.43 (d, J = 7.3 Hz, 1H), 5.63 (s, 2H), 3.59 (s, 3H). 
MS (ESI+) 396 (MHl, 51*). 

mm 9 

.5 8-^Dt-7-(2-^n^>y;W-l-(2-^y-2-7i^XfJW-l ( 7-5? 
t HD-6H-^U>-6-^> 



M0fls£*l (215 mg) £6fi@#£LT#fc„ 
10 l H NMR (400 MHz, CDC1 3 ) 6 ppm 8.02-7.99 (m, 2H), 7.98 (s, 1H), 7.67-7.64 ( 
m, 1H), 7.61-7.59 Go, 1H), 7.54-7.50 (m, 2H), 7.22-7.20 (m, 1H), 7.20-7.15 

Ob, 1H), 6.49-6.47 (m, 1H), 5.74 (s, 2H), 5.43 (s, 2H). 
MS 0BSI+) 501 (MHl, 6230. 

15 1 0 

2-75y-8-^D ; E-7-^>yJi/-l ) 7-^kh*D-6H--/U >-6-^"> 



2-y-fe^;i/7^7-8-^D ; &-7-^>^;l/-l, 7-5?fcKn-6H-:/y >-6- 
*>(2.23 g)^30X^^;WTa>-X^y-;W^(100 mL)fCSl^$1t^Tl5^ 
20 rmWlsfco ®1&(D®*ftm*%3kl^ zK(200 mL)£iP*., £Cfc&§il£}ISyL 
, MJET£*IU SS©g^(l.88 g)£#fc. 
MS (ESI+) 320 (MHl, 100%). 





mm 11 
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2-7^y-8-^P^-7- -l,7-^kHD-6H-^'J>- 
6-*> 



5 , imom® a.16 g) 

MS (ESI+) 354 (T+l, 75*). 

mm 12 

2 - 7-\&-)V7 5A8-^Dt-7 -^yV)V- l,7-yhHD-6 H-7 U >- 6 
10 > 



2', 3', 5'-hU-0-7W;U-8-yp^E^7/'»(36.20 gK 85SI{*»**tt(l 
.5 mL), ££»zk@t-M(400 raL) Og^tofclOITCT?, 

15 ffiTftfcU £j&&(18.23 g)£#fc„ *4l»»©X^^h;H4KT©fc*DT?» 

MS (ESI+) 272 (MHl, 100*). 

«V>T, 08.23 g)©N, N-^?SM^A75 K (500 mL)W 

fcftU ^>^DY^ H (22. 9 g)£iD3Jco lOO'CT. RJS»«&10^»^ 
20 Lfc„ KJ&j&ilfc*25'C*T??&SlUfc&, 7k (500 mD^W D o*;i/A (500 m 

7^- (s/u*y;k ^oo^;pA/^^y-;i/=5o/i~2o/K *Dn*;kk/sm 
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'HNMR (400 MHz, DMS0-d 6 ) <5ppm 12.22 (s, 1H), 11. 71 (s, 1H), 7.38-7.25 On 
, 5H) , 5.54 (s, 2H), 2.16 (s, 3H). 
MS (ESI+) 362 OP+l. 100X). 



###J 1 3 

2-7WP75y-8-^Dt-7-(2-^nD^>^W-l, 7-^kh'P-6H- 



io ##^i2t^©^-e^snifiu %m<D<t&® (l.sog) ^efeH^t 

l H NMR (400 MHz, DMS0-d 6 ) 5ppm 12.20 (s, 1H), 11.74 (s, 1H), 7. 57-7. 53 On 
, 1H), 7. 38-7.25 (m, 2H) , 6.61-6.57 (m, 1H) , 5.62 (s, 2H), 2.17 (s, 3H). 
MS (ESI+) 396 (MHl, 65*) . 



mm I 4 

2*, 3', 5' -h'J-O-[tert-^;K^^)0'>U M-l-^^hS-^n^ J 1/ 



20 *#T, 2", 3', 5'-h^-o-[teii-zr^)V(^^M^VM-8-^a^ y 

~»(2.0 g)©^h^t Hn 7^X30 raL) ^fc*i§ft^ h U (0.13 g, 6 
OiKteft) £Jn;t, 30#f.ajt#Lfc„ £j£Mcfc3£{b*^Jl' (0.70 mUfciP;^ 
25 < CT4TO^bm 7k£Jnx.fc. *ao*;WA#jaj£fTK W«gJI£&fn& 



5 




H 



15 
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3/1-1/1) fciOfiffiU SM®Btttt<1.8 g)£#fc 0 

"H NMR (400 MHz, CDC1 S ) dppm 7.89 (s, IB), 5.95 (d, J = 6.0 Hz, 1H), 5.2 
. 5 3-5. 20 (m, 1H), 4.51-4.49 (m, 1H), 4.08-4.05 On, 1H), 3.98-3.95 On, 1H), 3 
.73-3.71 On, 1H), 3.65 (s, 3H), 0.91 (s, 9H), 0.85 (s, 9H), 0. 81 (s,9H), 0 
.15 (s, 3H), 0.14 (s, 3H), 0.03 (s, 3H), -0.01 (s, 3H), -0.05 (s, 3H), -0. 
30 (s, 3H). 

MS (ESI+) 703 01* +1, 85SK). 

10 

m^m 1 5 

2", 3', 5'-hU-0-[tert-^;K^^;W^U;W- l-(2-t^V-2-7x-JH 



15 7k#T, 2', 3', 5'-h^-0-[ieil-^)V(^^)V)^JM-8-'/u^ S 
-»(2.0g)©fh7kHO77> (30 mL) »ttfc*SHb^- h U (0.13 g, 
60X||litt)SiP^T30»raa^bfc. Mtta-7'Dmh7i/> (0.61 g) 

20 nfcsaE*^u*y;P5tJ7^^nTh^77>f- (^u*$*;k ^t^/rax 

3S>l/= 5/1-2/1) fc«fcO«F»U ^<D@«Jtl(2.3 g)£#fc„ 
'HNMR (400 MHz, CDC1 3 ) 5ppm 8.05-8.03 On, 2H), 7.83 (s, 1H), 7.69-7. 65 ( 
m, 1H), 7.56-7.52 (m, 2H), 5.99 (d, I = 6.0 Hz, 1H), 5.69 (d, J = 17.0 Hz, 
1H), 5.36 (d, J = 17.0 Hz, 1H), 5.27-5. 25 On, 1H) , 4.52-4.50 On, 1H), 4. 
25 08-4.05 On, 1H), 4.00-3.98 On, 1H), 3.77-3.73 On, 1H), 0.96 (s, 9H), 0.86 
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(s, 9H), 0.82 (s, 9H), 0.15 (s, 3H), 0.14 (s, 3H), 0.03 (s, 3H), 0.01 (s, 
3H), -0.02 (s, 3H), -0.25 (s, 3H). 
MS CESI+) 807 OP+l, 83X). 

. 5 1 6 

2', 3', 5 , -hU-0-(T-feh^'»-2-^5 1 ;W8-^n ; E-ry'» 




2-^Dt-5-T5y-r5^i/-;w4-*;p^^7^ h-2, 3, 5-hu-o-r-fe 

^-l-fl-D-U^^yiM' F (463 mg) ©N, N-^^^^VAT^ H (3 m 
10 L) *»fc#U *;PMHthUX^;V (1.82 mL) ®BH& (3 mL) Jg&fcJn 
80-100'CT?4KH«IlP«aB^lxfc. J Rj6»8t&25 , CK:&Sl&, h^X> (20 m 
L) &tiax.Tm&Mffi? *SWfr£4|§Ig&J6U §xm&&ttW (ESI+) 533 (MHl, 
97»].-J*Cfc, *4J«ft©fh7kHD77> (10 mL) «WU #U»7At 
ert-^h^^K (168 mg) ^DnA.T25 < C-r 2^tt#bfc 0 £D&MK2tU * ( 
15 10 mL) SftVifcU ««£«JE*«L-&. SSt«&»SW7K(30 mD&Jn*, 
(80 mL) fcT3Hl8MlL-fc. W»H SJStKSKK^ h U *ZOfS£*feL- 

200/1-40/1) TftlSU (282 mg) 

'HNMR (300 MHz, CDC1 3 ) dppm 13.22 (s, 1H), 6.19 (dd, J = 4.0, 5.9Hz, 1H) 
20 , 6.08 (d,. J = 3.8 Hz, 1H), 5.96 (t, J = 6.0 Hz, 1H) , 4.52-4.47 On, 1H), 
4.43-4.38 On, 1H), 4.34-4.28 (m, 1H), 2.64 (s, 3H), 2.15 (s, 3H), 2.13 (s, 
3H), 2.05 (s, 3H). 
MS (ESI+) 487 (MHl, 85X). 
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^MV-i-fl-D-vtf^/tM' H 




5 5-hU-0-Tir^-l-j3-D-U^7^/U--r H (19.52 g) 0rh7tKO77> 
(100 mL) mmz, N-^n^E7-feh75 H (6.05 g) Ofh7kh*P77> ( 
100 mL) »ttS«)o<Dlni^T, 5P#|ig&#L£. tK (100 mL) 

Th7kKn77>^ET. R£3cU i7DD*;WA (100 mLX3) fcTj* 

io ^DYh^77^f- (->U*y;K ^ddtM/A/*^/-^ = 200/1-40/1) 7? 
MSLT^©BW#) (10.39 g) £#fc„ 

'H NMR (300 MHz, CDCl 3 )<5ppi 6.44 (bs, lfl), 5.93 (d, J = 7.1 Hz, 1H), 5.6 

6-5.61 On, 1H) , 5.56 (s, 2H), 5.40-5.37 On, 1H), 5.22 (bs, 1H), 4.62 (dd, 

J = 2. 6, 12.1 Hz, 1H) , 4.33-4.25 (m, 2H) , 2.17 (s, 3H) , 2.15 (s, 3H) , 
15 2. 09 (s, 3H). 

MS (ESI+) 463CM++1, 86%) . 

###J 1 8 



2', 3', 5' -hV-O-Tt^JV-Z-^U^tfr J zs> 




2", 3", 5'-hU-0-7-fe^Jl/^7/^>(37.93 g)©7k (1000 mL) MMffiZ 
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#U 25'CT, IUR(5 mL):fc£tf7fc(500 mL)fr £&3^££fH0leH;:#ttT 
SAU mmWhtCo ^Ufc«SS5»Jb, »J£T$^LTB«*l(36.20 g)£ 

MS (ESI+) 488 01* +1. 10030. 

##0S19 

5-7^>f S^!/-;W4-*A'#*3/75 H-2, 3, 5-h U-0-7-fe^;Wl-/3-D- 




10 g3**H»T, 5-757^5^;-;W4-)!j.M+^75hM-jS-D-iJ^77 
/IMF (10.30 g) , ilTKW^ (14.70 g) , £«£tfHJX3^7$> (21.90 g 
) 0M«*5O , CT^4'4TOlin^S#bfco *06*«£25'CICfcSP&, 
X> (100 mL) S3B^T«EE«irr*»^3IoI»DigbTU (19.5 
2 g) 

15 MS (ESI+) 385 (MHl, 100*). 



##0»J2O 

2 ' , 3 ' , 5 ' - h U -O-T-fe^l^TV i/> 
O 



Vvv XX n > 

A A, ' ' " 



HO" " O 

^7/-»(28.32 g)©7-fehXhU^ (1250 mL) »M«fc4- (^pWKT 
3-y) KU5» (0.92 g) , HJX^7*> (55.7 mL) , «»g£ (34 mL 
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) SMTUn*, Mfrmfthtc. ^^y-;K20 mL)&Jm>L5»ift*m*|j|*«H£ 
TS*U 8fifc2-:/P/V-;H300 mL)£iD*.TIR&fflU ®JEETf£&£-& 
TSW^ (37.93 g) 
MS (ESI+) 410 01* +1, 1005K). 



##fl|2 1 

2', 3', 5'-bU-0-[tert-^JKv^^)vU;H-8-^n^<y-» 



SM77°PtfJl'X5 1 Jl/75>(3.2 mL)0fh7tHD77>(8 mL)M5* 
10 »U n-^^U^A(1.58M^1t>m 15 mL)S«TUft. »Tfc7&, 
15£W«#U 2', 3', 5'-hU-0- 

[tert-^;K^^;W'>u;w-ry^>(5.o g)®fh7t 1*077x20 mD 
**fciq#M)&>ttT«rTU WTiK7«, HSRiaBfcUfc. a Sic, -78t:T> R 

55i^> ttBEWfrU TO>'U^M7A^07h^77^ (->U*W. 
A**>/l»If;N3/l-l/l) iCkDHMU (4.8g) 

20 'HNMR (400 MHz, CDCl,)(5ppi 13.21 (s, 1H), 8.33 (s, 1H), 5.96 (d, J = 5.0 
Hz, 1H), 5. 30-5.32 (m, 1H) , 4.46-4.45 (m, 1H), 4.04-3.98 (m, 1H), 3.98-3 
.96 (m, 1H), 3.72-3. 69 (m, 1H), 0.93 (s, 9H), 0.83 (s, 9H), 0.77 (s, 9H), 
0.13 (s, 3H), 0.12 (s, 3H), 0.01 (s, 3H), -0.01 (s, 3H), -0.08 (s, 3H), -0 
.34 (s, 3H). 

25 MS (ESI+) 689(M*+1, 76%). 




TBSO' 



'^OTBS 



40TBS 



TBSO' 




..A\OTBS 
'%TBS 
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2*. 3*. 5 , -hu-o-[tert-^;K> ? ^5 1 ;w^u;w-ry-» 




5 (-)-ry^> (22.7 g) ON, N-v^^*^AT^H (600 mL) J&jfcfcte 
rt-73\M^3\n^DO->7> (76.6 g) fc-f S^/-* (69.3 g) £Jn*., £ 

io , A^^/stxfjN 3/i~^DD^;wA/^^y-;p= io/o icto^fSb 

T, 3U@©Sl$#l(50.2 g)£#fco 

'H NMR (400 MHz, CDCl 3 )5ppm 8.24 (s, 1H), 8.11 (s, 1H), 6.01 (d, J = 5.0 
Hz, 1H), 4.51-4.49 On, 1H) , 4.31-4.29 (m, 1H), 4.14-4.12 On, 1H), 4.02-3 
.98 On, 1H), 3.81-3.78 On, 1H), 0.96 (s, 9H), 0.93 (s, 9H), 0.81 (s, 9H), 
15 0.15 (s, 3H), 0.14 (s, 3H), 0.10 (s, 3H), 0.09 (s, 3H), -0.01 (s,3H), -0.1 
8 (s, 3H). 

MS (ESI+) 611 01* +1, 100%). 
###12 3 

20 2\ 3", 5 , -hU-0-[tert-^^(S?^5 1 ;W^U;W-l-^;i^2-bU7;V*O 

^k8-^DH;-» 
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£a§»H&T» 2". 3\ 5'-hV-0-[lei\-7?Mi?*^)V)i'V)V]-l-*?)l- 
2-h'j7Mn^5 L My>'> (883 mg) Cfh7kHn77> (20 mL) j§S& 
fc, (TCT, tert-^JUU5 1 C7A(1.50M^>^>iSjfc 2.6mL)^o<DiT 

5 UTl.BI^IBHWbfc. -78 < Cfc?&«ILTl,2-^P ; E-l,l,2,2-xh7 7;^DX 
(617 mD ©fh7kKn77> (2 mL) »tt£*j>o < DiTFLT 1P$H 
&#L-£. ■€-©«5WFlBI^W-T2S , Cfc:#fibfc. fifW^7>*=*A*»* (10 
mL) *ftV»W&Rj8^fc«BE«tU iSllffiMf* (100 mL) £iP>L 
, WHfeX^JP (80 mL) fcT2@«lfflbfc. MJ 

10 , MJBEM^L-Tffi^^ (981 mg) £#fco £*3Hft~F, ( 

981 mg) ©N, N-^^WVAT^H (15 mL) ifflfcfc##flrf- HJ (6 
2 mg) ^iPAT25 < C7?307>r H m#Lfc^, SVitt^JV (404 /i L) &iTFL-T25 
^T*Mft#Lfc«, ISft:!fift7>*x£A*»* (2 mL) fttt^W6fii63lFt« 
£«ffi»»U «Sfcfi«iSir* (50 mL) £JQ*., IHtX^P (50 mL) \ZX 

*7A^n7h^77^- (^u*W, A^t>Mx^;i'= 2oo/i~io/i) 

T?»»bTB»tt (398 mg) 

•H NMR (300 MHz, CDC1 S ) <5ppm 6.02 (d, J = 6.9 Hz, IB), 5.20 (dd, J = 4.4, 
7.0Hz, 1H), 4.35-4.34 (m, 1H), 4.08-4.03 On, 1H), 3.91-3.84 (m, 1H) , 3.7 
20 9 (s, 3H), 3. 73-3. 65 On, 1H), 0,96 (s, 9H), 0.89 (s, 9H), 0.78 (s, 9H), 0. 
15-0.02 On, 12H), -0.08 (s, 3H), -0.34 (s, 3H). 
MS (ESI+) 771 (M + +l, 81*). 



###12 4 

25 2', 3", 5'-h'J-0-[tert-^;K> J ^^;W'>U;W-2-h>J7;i/^P^5 1 ;W/ 
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(1.03 g) ©X^y-;i/ (15 mL) 8»tfc\ ZlSSJtf- h U ££X h*-/ 
5 H/X^7-;^^ (15 mL) ^^o<Oim^T25'CT30^^bfc 0 

U^J^Dg^mx^Jl/ (4.8 mL) ^!0o<OiJn^T, 80t;T8l$rM^#Lfc 

aw7K^jo^T P H8ibfco Rfamm*®m%£L. ^ua^rmm^rcm^m 

J&U h;i/X>T^Lfc„ +^tMH^<t&frorm^^ (0.93 g) 
10 )k\Z*miJ$M (0.93 g) ©N, N-^^fMM75H (20 mL) MKl, 
<1S.? X /-)V (2.26 g) , tert-^^^^^OP^^^ (2.50 g) , 
4- (>>pWK7S/) tfU^> (100 mg) £KT25t;Ti&&«#L7co SJSM 
£i£JE®£U gfrMW* (80 mL) »^.TTOx?;i/ (80 mL) 

15 , mzmfeZN, N-^^^l/*^75 H (20 mL) JgfflfcfcU 

(2.26 g) , tert-y^l^^JU^Dn^^ (2.50 g) , 4- (^pWU75/ 
) HU^> (100 mg) »^.T25 , CT«m#-r^^t^0jgLfe o S*»JSE* 
MJES*U MfiW* (80 mL) &mz-TmMx^)V (80 mL) tT2IslJ*m 

20 A^D?h^77^f- (^U*y;V, ^DDm/^^;^ = 100/1-25/1) 

xmm^xmm a. 83 g) £#fc„ 

■H NMR (300 MHz, CDC1 S ) 5ppm 8.37 (s, 1H), 5.99 (d, J = 4.4 Hz, 1H), 4.54 
(t, J = 4.2 Hz, 1H), 4.31 (t, J = 4.2 Hz, 1H), 4.16-4.15 (m, 1H), 4.06-4. 
01 (m, 1H), 3.83-3.78 (m, 1H), 0.96 (s, 9H), 0.93 (s, 9H), 0.83 (s, 9H), 0 
25 . 17-0.07 (m, 12H), 0.00 (s, 3H), -0.15 (s, 3H). 
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MS (ESH) 679 (MHl, 10035). 
##092 5 

8 --fu=t- 7 -( 2 a a^>p)V)- 1 h u rw^p^ww 1 , 7 -^k 

5 Ho-6H-^U>-6-^> 



###12 6<D4k&®l (530 mg) ^m^M^iLT, ###] 1 4 £ ^©^T^ 

mmmi'. iu§©gwt> (6i mg) £e&@#£L-T#£o 

'H NMR (400 MHz, CDCl 8 )<5ppm 7.44 (d, J = 7.9 Hz, 1H), 7.26 (t, I = 8.5 H 

10 z, 1H), 7.16 (t, J = 7.6 Hz, 1H), 6.50 (t, J = 7. 6 Hz, 1H), 5.81 (s, 2H), 
3.72 (s, 3H). 

MS (ESH) 423 (M*+l, 46S). 



15 8-^D ; E-7-(2-^Dn^>^W-2-b'J7Ma/5 1 ;i'-l, 7->>t:Kn-6H- 



^Mt^ffi JTR 7-(2-^aD^>y;w-i-^ h u 7 p ;* 1 , 

7->>t KD-6H-^'J>-6-^> (4.80 g) ©^h^kHn7^> (300 mL) 
20 mmz. O^T, tert-^JUU^Ml.49M^>?>^, 29.4 mL) £«$o< 
Diin^ 2^m^b^o ^^-10^1,2-^0^-1,1, 2, 2-rh77MDl^ 
> (6.37 mL) £Jn;LT, 0 < CT3^S#Lfe. 50&«£&*ua#7|c 




CI- 



CI 



###12 6 
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Xy&ZUThsfyyj- 0>U*y;W ^nn^JI/A/St = 100/1-25/1) T 

mm\sTm® an g) 

'H NMR (400 MHz, DMS0-d 6 ) 5ppm 7.55 (d, J = 8.0 Hz, 1H), 7.36 (t, J = 7.6 
.5 Hz, 1H), 7.29-7.25 (m, 1H), 6.65 (d, J = 7.7 Hz, 1H), 5.69 (s, 2H), 3.34 
(s, 1H). 

MS (ESIO 409 (MHl, 1458). 



10 7 - ( 2 a n^>i?;W - 1 h u 7Mn^f;h l , 7->>tKn-6H- 



g^B^T* 4-75/- 1- (2-^DD^>^) - 5 — f ^ ^V—)VtS 
)V$*rV^Y (5.01 g) , h>J7;^P7-k^5H (22.6 g) , h'J7;i/^DW 
15 (1.54 mL) 160 < CT*iraft^b^ e ^X^;lOC-5^ (5 

omD ^Mxxmrmmmmh. m&mftzzMvrc. ®mz7th-hV)v 

(25 mL) &tiQ7L\Q#mtofmffiU ifc&|£@#£;5]&, &,&LTmm<D&m® 
(4.97 g) §SWtLTifc. 
'H NMR (400 MHz, DMS0-d 6 ) fippm 13.8 (s, 1H), 8.49 (s, 1H), .7.53 (d, J = 7 
20 .9 Hz, 1H), 7.36 (t, J = 7.9 Hz, 1H), 7.29 (t, J = 7.5 Hz, 1H), 6.90 (d, J 
= 7.6 Hz, 1H), 5.72 (s, 2H). 
MS CESI+) 329 01* +1, 50X). 

25 4-757-1- (2-t7UUl>i?)l) -5—f5^/-;^;i/^-t}-5H 



###12 7 
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CI 




a 



###!2 9(D4k&® (27.0 g) ZltimwmtLT. m^O9 9/0 3 

8 5 8^) \zmm^nrch(Dt^U(D^mx^^mmu mmom® cn.o g 
) %&m&ti,Tmc 0 

5 'H NMR (400 MHz, DMS0-d 6 ) 5ppm 7.50 (s, 1H), 7.44 (d, J = 7.1 Hz, 1H), 7. 
30-7.24 (m, 2H), 6.77 (s, 2H), 6.61-6.59 (m, 1H), 5.51 (s, 2H), 5.22 (s, 2 
H). 

MS (ESH) 251 (MHl, 26S). 
10 ###12 9 



###13 OOih^m (21.4 g) fcffifgimtbT, » (#j*.fc?W0 9 9/0 3 

15 8 5 sm) \zmm2nt£%<D£mm<DjjmT*&j$,*mmis. ^©sw^i (27.4 g 
) ^ewtbwc. 

'H NMR (400 MHz, DMS0-d 6 ) 5ppm 9.25 (s, 1H), 8.18 (s, 1H), 8.00 (d, J = 7 
.4 Hz, 1H), 7.95 (s, 1H), 7.60-7.49 (m, 6H), 7.37-7.32 (m, 2H), 6.62 (d, J 
= 7.3 Hz, 1H), 5.74 (s, 2H). 
20 MS (ESI+) 339 (MHl, 5595). 
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#^^13 0 




££®Btt4fc] (39.9 g) £BfiH#£LT#&. 

'HNM (400 MHz, DMS0-d 6 ) <5ppm 13.0 (s, 1H), 9.17 (s, 1H), 8.00-7.98 (m, 
2H), 7.83 (s, 1H), 7.73 (s, 1H), 7.66 (s, lfl). 7.56-7.51 On, 3H). 

10 

8- [ (3R) -3-75 7 1?^ U ^ >- W M -7- (2-# D O « > P)V) -\-*?)V-l-7 x J 



ter t-^;i/ { (310 -1- [7- (2-* D P ^ >5>;W -1-7 3\> V-2-7 x/^ 

15 ->-6, 7-s?k kd-ih-^u >-8--r jw tf^u 5»-W;W#;Wf h (4. 30 g) © 

1, 4-5?^+U->»« (20 mL) K4N&86/1, 4 (30 m 
L) ^iPx., 25"CT?4P*|Hffl»Lfc. aSlCfiSftS#7K(100 mUfcJn*., iflft* 
7JWJtttU *on#;Wx(50 mL)T?2|5ftllfflb&. ^SfciMM^HJ 

^AT«j»u %««MmwfrbTSBosntt (3.55 g) 

20 'H NMR (300 MHz, CDC1 S ) <5ppm 7.44-7.38 (m, 3H), 7.28-7.16 On 5H), 6.82 (d 
, J=7.1Hz, 1H), 5. 52-5. 50 On, 2H), 3.63 (s, 3H), 3.39-3.36 On, 1H), 3.27- 
3.23 On, 1H), 2.92-2.85 On, 2H), 2.69-2.62 On, 1H), 1.84-1.82 On, IB), 1.6 
5-1.55 On, 2H), 1.23-1.21 (m, 1H) 
MS (ESI+) 465 01* +1, 35X) . 
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mmm 1 6 1 mm(D^mx\ nfarzmzmott&mfr zmmrn 1 7 ~ 6 1 
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nmwts ch 3 Me °TQr° # ^ J64 

MeO O 

mmm so ch 3 ##eg6 5 

OMe 

mmms} ch 3 ^ n ^° ##e»i6 6 



OMe 

H»J5 2 CH 3 jj^p 0 ##058 0 

HSfc0)5 3 CH 3 rf^T 0 ##0!)8 1 
MeCT 

HWJ54 CH, F 3 C YV° ##®I8 2 



CH 3 - C 0° 

5 CH 3 Me0 V\° ##0>J8 3 

^5 6 C H 3 ^O0O ^ 84 

MeO^O 

o 

1^095 9 C h 3 ^jQ- 0 ##098 7 

H»J6 0 CH 3 ##01] 8 8 

F 3 CO^ 

H«6 1 CH 3 EtO^O ##008 9 
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'H NMR (300MHz, CDC1 s ) 6 ppm 7.42-7.39 (m, 1H), 7.22-7.16 (m, 2H), 6.83-6.7 
4 On, 3H), 6.65 (dd, J=2.4, 8.2 Hz, 1H), 6.00 (s, 2H), 5.51-5.50 On, 2H), 
5 3. 60 (s, 3H), 3.39-3.24 (m, 1H), 3.28-3.24 (m, 1H), 2. 92-2.85 (in, 2H), 2.6 
9-2.62 (m, 1H), 1.84-1.82 On, 1H), 1. 65-1.52 On, 2H), 1.25-1.19 On, 1H). 
MS (ESI+) 509 (MHl, 34*) . 
»M1 8 

l H NMR (300MHz, CDC1 3 ) 5ppm 8. 56-8. 51 On, 2H), 7.68-7.65 On, 1H), 7.43-7.3 
10 6 On, 2H3, 7.23-7.19 On, 2H), 6.84-6.81 (m, 1H), 5.52-5.51 On, 2H), 3.65 ( 
s, 3H), 3.40-3.36 On, 1H), 3.26-3.24 (m, 1H), 3.89-3.86 On, 2H), 2.70-2.63 

On, 1H), 1.85-1.83 On, 1H), 1.60-1.58 On, 2H), 1.25-1.18 (m, 1H). 
MS (ESI+) 466 (MHl, IIS) . 

mmmi 9 

15 l H NMR (300MHz, CDCl,) 6 ppm 7. 42-7. 34 On, 3H), 7.23-7.01 On, 9H), 6.82 (d, 
J=7.1Hz, 1H), 5.52-5.51 (m, 2H), 3.62 (s, 3H), 3.40-3.37 (m, 1H), 3.26-3. 

24 (m, 1H), 2.93-2.87 (m, 2H), 2. 69-2.63 (m, 1H), 1.86-1.84 On, 1H), 1.66- 

1.58 On, 2H), 1.21-1.18 (m, 1H). 

MS (ESI+) 557 (MHl, 20X) . 
20 ^JS^J 2 0 

'H NMR (400MHz, CDCl,) 6 ppm 7.42-7.36 On, 3H), 7.20-7.17 On, 4H), 6.87-6.8 
2 On, 1H), 5. 55-5.50 On, 2H), 3.62 (s, 3H), 3.42-3.37 On, 1H), 3. 32-3. 27 ( 
m, 1H), 2.93-2.88 On, 2H), 2.65 (dd, J=8.8, 12.2Hz, 1H), 1.72-1.66 (m, 1H) 
, 1.64-1.51 On, 2H), 1.26-1.21 On, 1H). 
25 MS (ESI+) 499 (MHl, 100%) . 

mmm2 1 

'H NMR (400MHz, CDC1 3 ) 6 ppm 7.42-7.40 On, 1H), 7. 27-7. 20 On, 4H), 7.12-7.0 
9 On, 2H), 6.80 (d, J=7.4Hz, 1H), 5.57-5.50 On, 2H), 3.62 (s, 3H), 3.42-3 
.37 On, 1H), 3.30-3.25 On, 1H), 2.93-2.88 On, 2H), 2.65 (dd, J=8.8, 12. 2Hz 
30 , 1H), 1.90-1.85 On, 1H), 1.71-1.66 On, 2H), 1.26-1.21 (in, 1H). 
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MS (ESI+) 483 (MHl, 100*) . 

'H NMR(300MHz, CDC1 3 ) <5ppm 7.42-7.39 (m, 10, 7.23-7.13 On, 60, 6.86-6.8 
3 On, 10, 5.51-5.50 (m, 2H), 3.65 (s, 3H), 3.38-3.35 (m, 1H), 3.27-3.23 ( 
.5 m, 1H), 2.91-2.84 On, 2H), 2.68-2.61 On, 1H), 2.21 (s, 3H), 1.85-1. 83 On, 
1H), 1. 66-1.52 Ob, 2H), 1. 22-1. 20 (m, 1H). 
MS (ESI+) 479 (MHl, 29*) . 
»J2 3 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 39 (m, 1H), 7.31-7.16 (m, 3H), 7.07-7.0 
10 0 (m, 3H), 6.82 (d, J=7. 1Hz, 1H), 5. 52-5.50 (m, 2H), 3.61 (s, 3H), 3.39-3 
.34 (m, 1H), 3.27-3.23 (m, 1H), 2.92-2.84 On, 2H), 2. 69-2. 62 (m, 1H), 2.37 

(s, 3H), 1.84-1.82 (m, 1H), 1. 65-1.57 (m, 2H), 1.22-1.18 On, 1H). 
MS (ESI+) 479 (MHl, 3030 . 
»0J2 4 

15 'H NMR (300MHz, CDC1,) d ppm 7.43-7.40 On, 1H), 7.27-7.16 On, 6H), 6.82 (d, 
J=7.3Hz, 1H), 5.55 (d, J=17.4Hz, 1H), 5.48 (d, J=17.4Hz, 1H), 3.62 (s, 3H 
), 3.40-3.36 On, 1H), 3.29-3.25 On, 1H), 2.94-2.84 On, 2H), 2.69-2.62 On, 
1H), 2.36 (s, 30, 1.85-1.83 (m, 1H), 1.68-1.53 On; 2H), 1.26-1.18 On, 1H) 

20 MS (ESI+) 549 (M + +l, 33*) . 

mmm2 5 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 44-7. 35 On, 20, 7.25-7.19 On, 2H), 7.11-7.0 
9 On, 20, 7.04-7.00 On, 10, 6.90-6.88 On, 1H), 5.60-5.59 On, 20, 3.85 ( 
s, 30, 3.49-3.47 (m, 10, 3.48 (s, 30, 3.35-3.33 On, 1H), 3.00-2.91 On, 
25 2H), 2.76-2.69 On, 10, 1.90-1.88 On, 10, 1.69-1.63 (m, 2H), 1. 27-1. 25 On 
, 1H). 

MS (ESI+) 479 (MHl, 318!) . 
mffiM2 6 

'H NMR (400MHz, DMS0-d 6 ) 6 ppm 7.44-7.39 On, 3H), 7.26-7.21 (in, 3H), 7.14-7 
30 .09 (m, 20, 6.70-6.65 On, 10, 5.31 (s, 2H), 4.79 (s, 2H), 4.06 (q, J=7. 1 
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Hz, 2H), 3.23-3.17 On, IB), 3.70-3.65 (m, 1H), 2.31-2.56 On, 1H), 2.40-2.2 
2 On, 2H), 1. 68-1.63 On, 1H), 1.50-1.45 On, lfl), 1.33-1.28 On, 2H), 1.08 ( 
t, J=7.1 Hz, 3H). 
MS OESI+) 537 (MHl, 1003!) . 

.5 rnmw2 7 

'H NMR (400MHz, DMS0-d 6 ) 6 ppm 7. 57-7. 52 On, 3H), 7.41-7.36 On, 3H), 7.26-7 
.21 (m, 2H), 6.88-6.82 On, 1H), 5.46 (s, 2H), 4.82 (s, 2H), 3. 59-3. 54 (in, 
1H), 3.18-3.13 On, 1H), 3.14-3.09 On, 2H), 2. 92-2.87 (m, 1H), 1. 97-1.92 On 
, 1H), 1.77-1.72 On, 1H), 1.55-1.50 On, 2H). 
10 MS (ESI+) 509 (MHl, 1003!) . 

mmm28 

'H NMR (300MHz, DMSO-d 6 ) 3 ppm 7.51 (d, J=7.7Hz, 1H), 7. 36-7. 25 On, 2H), 6. 
87-6.81 (m, 1H), 5.53 (s, 2H), 3.68-3.66 On, 1H), 3.31-3.29 (m, 1H), 3.18- 
3.11 (m, 2H), 2.85-2.83 On, 1H), 1.95-1.93 On, 1H), 1.73-1.71 On, 1H), 1.5 
15 6-1.52 (m, 2H). 

MS (ESI+) 403 (MHl, 10 05K) . 

'H NMR (400MHz, CD, OD) <5 ppm 8.29-8.24 On, 1H), 7.89-7.84 On, 2H), 7.60-7.5 
5 On, 1H), 7. 55-7. 50 (m, 1H), 7.35 (d, J=7.8Hz, 1H), 7.22-7.17 (m, 2H), 8. 
20 0 (d, J=8.0Hz, 1H), 5.52 (s, 2H), 5.12 (s, 2H), 3.71-3.66 On, 1H), 3.43-3. 
38 (m, 2H), 3.20-3.15 (m, 1H), 2.95-2.90 On, 1H), 2.05-2.00 On, 1H), 1.73- 
1.68 (m, 1H), 1. 57-1. 52 (in, 2H). 
MS (ESI+) 518 (MHl, 1003!) . 
H«J3 0 

25 'H NMR (400MHz, CD s 0D) 6 ppm 7. 42-7. 37 On, 1H), 7.25-7.20 On, 2H), 6.90-6.8 
5 On, 1H), 5.54 (s, 2H), 5.10 (s, 2H), 3.70-3.65 (m, 1H), 3.42-3.37 On, 1H 
), 3.20-3.15 On, 2H), 2.98-2.93 On, 1H), 2.05-2.00 On, 1H), 1.77-1.72 (m, 
1H), 1. 62-1.57 On, 2H). 
MS (ESI+) 460 (MHl, 1003!) . 

30 mmm 31 
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'H NMR (300MHz, CDC1 3 ) 6 ppm 8.03-8.01 On, 2E), 7.69-7.64 On, 1H), 7.53-7.3 
8 On, 3H), 7.26-7.21 (n, 2H), 6.89-6.87 On, 1H), 5.60-5.59 On, 2H), 3.56-3 
.54 On, 1H), 3.52 (s, 3H), 3. 32-3. 30 On, 1H), 2.99-2. 95 On, 2H), 2.83-2.76 
On, 1H), 1.93-1.91 On, 1H), 1.67-1.60 On, 2H), 1. 27-1. 25 On, 1H). 
. 5 MS (ESI+) 477 (M + +l, 100S) . 
«0!I3 2 

'H NMR (300MHz, CDC1 3 ) <5 ppm 8.63 (s, 1H), 8.05-7.96 On, 4H), 7.74-7.64 On, 
2H), 7.42-7.39 (m, IE), 7.24-7.18 On, 2H), 6.72 (d, J=7.5Hz, 1H), 5.54-5. 
53 (m, 2H), 4.07 (s, 3H), 3.29-3.27 On, 1H), 3.16-3.14 (m, 1H), 2.83-2.81 
10 On, 2H), 2. 66-2. 59 (m, 1H), 1.85-1.83 On, 1H), 1. 62-1.49 On, 2H), 1.20-1. 
18 On, 1H). 

MS (ESI+) 563 (MHl, 100%) . 

mmm3 3 

'H NMR (300MHz, CDC1,) <5ppm8.13 (s, 1H), 7.92-7.83 On, 3H) , 7. 67-7. 64 On, 
15 1H), 7. 59-7. 50 On, 2H), 7.41-7.38 On, 1H), 7.24-7.14 On, 2H), 6.76 (d, J= 
7.4Hz, 1H), 5.51-5.50 On, 2H), 3.69 (s, 3H), 3.31-3.28 On, 1H), 3.20-3.16 
(m, 1H), 2.86-2.82 On, 2H), 2.63-2.56 On, 1H), 1.79-1.77 On, 1H), 1.61-1.4 
8 On, 2H), 1.17-1.15 On, 1H). 
MS (ESH) 531 (MHl, 37S) . 

20 mmm3 4 

'H NMR (300MHz, CDC1 3 ) <5 ppm 7.45-7.42 On, 1H), 7.29-7.18 On, 2H), 6.77 (d, 
J=6.1Hz, 1H), 5.57 (s, 2H), 3.78 (s, 3H), 3.53-3.48 On, 1H), 3.42-3.38 On 
, 1H), 3.03-2.89 On, 2H), 2.78-2.71 On, 1H), 1.90-1.88 On, 1H), 1.71-1.60 
On, 2H), 1.26-1.24 On, 1H). 
25 MS (ESH) 398 (M + +l, 100S) . 
IIM3 5 

'E NMR(300MHz, CDC1 3 ) 5 ppm 7.42 (d, J=7.5Hz, 1H), 7.24-7.17 On, 2H), 6.80 
(d, J=7.4Hz, IE), 5. 60-5. 59 (m, 2B), 3.70 (s, 3E), 3.50-3.46 On, IB), 3.3 
9-3.35 On, 1H), 3.01-2.93 On, 2H), 2.77 (s, 3H), 2.76-2.74 On, IE), 1.90-1 
30 .88 On, 1H), 1.71-1.63 On, 2H), 1.26-1.24 On, 1H). 
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MS CESI+) 415 (MHl, 100%) . 

mm 3 6 

'B NMR (300MHz, CDC1 3 ) 6 ppm 7.42-7.39 On, 1H), 7.24-7.15 On, 2H), 6.81 (d, 
J=7.1flz, 1H), 5.53-5.51 On, 2H), 3.53 (s, 3H), 3.45-3.40 On, 1H), 3.33-3. 
.5 29 On, 1H), 2.97-2.88 On, 2H), 2.74-2.70 (m, IB), 2.68 (s, 3H), 1.87-1.85 
(m, 1H), 1.69-1.61 (m, 2H), 1.26-1.24 (in, 1H). 
MS (ESI+) 415 (MHl, 10090 . 

nam 3 7 

'B NMR(300MHz, CDC1 3 ) <5ppm 7.45-7.42 On, 1H), 7.27-7.19 On, 2H), 6.79 (d, 
10 J=7.3Hz, 1H), 5.59-5.58 On, 2H), 3.89 (s, 3H), 3.56 (s, 3H), 3.49-3.45 On 
, 1H), 3.39-3.35 (in, 1H), 3.01-2.94 On, 2H), 2.78-2.71 On, IB), 1.89-1.91 
On, 1H), 1.73-1.63 (m, 2H), 1.26-1.24 On, 1H). 
MS (ESI+) 451 (tf +1, 10090 . 
$M3 8 

15 'B NMR(300MHz, CDC1 3 ) 5 ppm 8. 07-8. 04 On, 2H), 7. 77-7. 72 On, IB), 7.65-7.6 
0 On, 2B), 7.43-7.40 On, IB), 7.24-7.18 Ob, 2B), 6.73 (d, J =7. 3Bz, 1H), 5. 
56-5. 55 On, 2H), 4.04 (s, 3H), 3.34-3.32 On, 1H), 3.22-3.20 On, IB), 2.88- 
2.86 On, 2B), 2.67-2.61 (in, IB), 1.88-1.86 On, 1H), 1.71-1.55 (m, 2B), 1. 
26-1. 24 On, IB). 

20 MS (ESI+) 513 (MHl, 100*0 . 

! B NMR(300MBz, CDC1 3 ) <5ppm 7.64-7.61 (m, 2H), 7.46-7.38 (m, 4B), 7.23-7.1 
3 On, 2fl), 6.75 (d, J=7.3Bz, IB), 5.51-5.50 On, 2H), 3.65 (s, 3B), 3.35-3. 
31 On, IB), 3.23-3.19 On, IB), 2.89-2.83 On, 2B), 2.66-2. 59 (m, IB), 1.8 
25 2-1. 80 On, IB), 1. 64-1.55 On, 2H), 1.20-1.18 On, IB). . 
MS (ESI+) 481 (MHl, 2590 . 
MMM 4 0 

'B NMR(300MBz, CDC1 3 ) 6 ppm 7.44-7.41 (m, IB), 7.25-7.19 (m, 2B), 7.10-7.0 
9 On, 2fl), 6.88-6. 86 On, IB), 6.36-6.34 On, 2H), 5.56 (s, 2B), 3.50 (s, 3B 
30 ), 3.42-3.34 On, 2H), 2.97-2.94 On, 2B), 2.79-2.72 On, IB), 1.82-1.62 On, 
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3H), 1.26-1.21 On, 1H). 

MS (ESI+) 438 (MHl, 1005K) . 

HJ8034 1 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7.42-7.39 (m, 1H3, 7.24-7.19 On, 2H), 6.87-6.8 
.5 5 On, 1H), 5.54 (s, 2H), 3.68-3.62 On, 2H), 3.53 (s, 3H), 3.46-3.43 On, 1H 
), 3.31-3.30 Or, 1H), 2.94-2.91 (m, 2H), 2.73-2.69 On, 1H), 2.61-2.56 On, 
2H), 2.27-2. 23 On, 2H), 1.87-1.85 (m, 1H), 1.68-1. 58 (in, 2H), 1.26-1.24 (m 
, IB). 

MS (ESI+) 456 (M + +l, 100*) . 
10 $mM4 2 

•H NMR (300MHz, CDC1 3 ) 6 ppm 7. 97-7. 93 On, 1H), 7.88-7. 87 On, 1H), 7.53-7.3 
9 On, 3H), 7.24-7.17 (m, 2H), 6.83 (d, J=7.0Hz, 1H), 5.55 (d, J=l 7.1Hz, 1 
H), 5.48 (d, 1=17. 1Hz, 1H), 3.92 (s, 3H), 3.64 (s, 3H), 3.39-3.34 On, 1H), 
3.24-3.22 On, 1H), 2.91-2.85 On, 2H), 2.70-2.62 On, 1H), 1.84-1.82 On, 1H 
15 ), 1.60-1. 56 On, 2H), 1.23-1.21 On, 1H). 
MS (ESI+) 523 01* +1, 29%) . 

mmm 3 

'H NMR (300MHz, DMS0-d 6 ) 6 ppm 7.92-7.85 On, 2H), 7.66-7.51 On, 3H), 7.35-7 
.26 On, 2H), 6.79 (d, J=6. 1Hz, 1H), 5.46 (s, 2H), 3.57 (s, 3H), 3.46-3.27 
20 (m, 2H), 3.11-3.04 (m, 2H), 2.89-2.79 On, 1H), 1.92-1. 90 On, 1H), 1.69-1.4 
5 On, 3H). 

MS (BSI+) 509 (MHl, 56X) . 

l H NMR (300MHz, CDC1,) <5 ppm 7. 97-7. 95 On, 1H), 7.86 (d, J=2.2Hz,lH), 7.52- 
25 7. 40 On, 3H), 7.24-7.17 On, 2H), 6.83 (d, J=7.1Hz,lH), 5.52-5.51 On, 2H), 
4.39 (dd, J=7.1, 14.3Hz, 2H), 3.64 (s, 3H), 3.39-3.35 On, 1H), 3.25-3.23 
On, 1H), 2. 92-2.84 On, 2H), 2.68-2.61 On, 1H), 1.85-1.83 On, 1H), 1.65-1.5 
7 On, 2H), 1.40 (t, J=7. 1Hz 3H), 1.22-1.20 On, 1H). 
MS (ESI+) 537 (MHl, 23*) . 

30 nmM4 5 
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•H NMR (300MHz, CDC1 S ) 6 ppm 7.46-7.40 (m, 2H), 7.24-7.13 On, 5H), 6.83 (d, 
J=7.3Hz, 1H), 5.52-5.51 (m, 2©, 3.62 (s, 3H), 3.40-3.36 (m, 1H), 3.30-3.2 
5 On, 1H), 2. 93-2. 86 (m, 2H), 2.69-2. 62 On, 1H), 1.85-1.83 (m, 1H), 1.66-1 
.58 (m, 2H), 1.23-1.20 On, 1H). 
.5 MS (ESI+) 549 (MHl, 3330 . 

'H NMR(300MHz, CDC1 S ) 8 ppm 7.43-7. 18 (m, 7H), 6.87-6.84 (m, 1H), 5.54 (d, 
J=l 7.0Hz, 1H), 5.48 (d, J=l 7.0Hz, 1H), 3.64 (s, 3H), 3.39-3.35 (m, 1H), 3. 
28-3.24 (m, 1H), 2.91-2.84 (m, 2H), 2.68-2.61 (m, 1H), 1.85-1.83 On, 1H), 
10 1. 65-1. 57 (m, 2H), 1. 25-1. 20 (m, 1H). 
MS (ESI+) 549 (MHl, 315K) . 
*!&0iJ4 7 

»H NMR (300MHz, CDC1,) 6 ppm 7. 59-7. 51 (m, 4H), 7.43-7.40 (m, 1H), 7.24-7.1 
7 On, 2H), 6.82 (d, 1=7. 1Hz, 1H), 5.55 (d, J=17.6Hz, 1H), 5.48 (d, J=17.6Hz 
15 , 1H), 3.63 (s, 3H), 3.40-3.37 On, 1H), 3.30-3. 25 (m, 1H), 2. 93-2. 86 (m, 2, 
H), 2.71-2.63 (m, 1H), 1.84-1.52 (m, 3H), 1.23-1.19 (m, 1H). 
MS (ESI+) 490 (MHl, 54X) . 

l H NMR (300MHz, CDC1 3 ) <5 ppm 7. 43-7. 33 (m, 2H), 7.24-7.16 (m, 1H), 7.05-6.9 
20 6 On, 3H), 6.83-6.80 (m, 2H), 5.55 (d, J=17.4Hz, 1H), 5.48 (d, J=17.4Hz, 1 
H), 3.62 (s, 3H), 3.40-3.37 (m, 1H), 3. 29-3.25 (m, 1H), 2.94-2.85 (m, 2H), 
2.69-2. 63 (m, 1H), 1.86-1.84 On, 1H), 1.67-1.55 On, 2H), 1.25-1.18 (m, 1H 
). 

MS (ESI+) 483 (MHl, 85X) . 

25 mmm4 9 

'H NMR (300MHz, CDCl 3 ) 6 ppm 7.42-7.39 (m, 1H), 7.32-7.16 (m, 3H), 6.84-6.7 
5 (in, 4H), 5.54 (d, 1=17. 2Hz, 1H), 5.48 (d, J=17.2Hz, 1H), 3.81 (s, 3H), 3 
.62 (s, 3H), 3.39-3.35 (m, 1H), 3.28-3.23 On, 1H), 2.92-2.84 (m, 2H), 2.6 
9-2.62 (m, 1H), 1.84-1.82 (m, 1H), 1.65-1.58 On, 2H), 1.22-1.20 On, 1H). 
30 MS (ESI+) 495 (MHl, 57X) . 
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£»J5 0 

'H NMR (300MHz, CDC1 8 ) <5 ppm 7.42-7.39 (m, 1H), 7.23-7.16 On, 2H), 6.85-6.8 
1 On, 1H), 6.38 (s, 2H), 6.37 (s, 1H), 5.54 (d, J=17.1Hz, 1H), 5.48 (d, J= 
17.1Hz, 1H), 3.78 (s, 6H), 3.60 (s, 3H), 3.40-3.36 (m, 1H), 3. 29-3.24 On, 
.5 1H), 2.93-2.84 (m, 2H), 2.69-2.62 (m, 1H), 1.84-1.82 On, 1H), 1.67-1.58 (in 
, 2H), 1.26-1.18 On, 1H). 
MS (ESI+) 525 (MHl, 59*) . 

mmm 5 1 

•H NMR (300MHz, CDC1 S ) 6 ppm 7.42-7.39 On, 1H), 7.31-7.16 On, 3H), 6.84-6.7 
10 1 On, 4H), 5.54 (d, J=17.4Hz, 1H), 5.48 (d, J=17.4Hz, 1H), 3.87-3.83 On, 4 

H), 3.61 (s, 3H), 3.39-3.36 (in, 1H), 3.28-3.24 On, 1H), 3.19-3.16 On, 4H), 
2.92-2.84 On, 2H), 2.68-2.61 (m, IB), 1.84-1.82 On, 1H), 1. 65-1. 52 (m, 2H 

), 1.21-1.18 On, 1H). 

MS (ESI+) 550 (MHl, 26X) . 
15 HJI^J5 2 

'H NMR (300MHz, CDClj) Sppm 7. 42-7. 38 (m, 1H), 7.23-7.18 On, 4H), 6.99-6.94 
On, 2H), 6.84-6.83 (m, 1H), 5.54 (d, J=18.1Hz, IE), 5.47 (d, J=18.1Hz, 
1H), 3.78 (s, 3H), 3.65 (s, 3H), 3.38-3.34 On, 1H), 3. 26-3. 22 (m ,1H), 

2.90- 2. 83 On, 2H), 2.67-2.60 On, 1H), 1. 85-1.82 (in, 1H), 1. 65-1. 52 (m, 
20 2H), 1.25-1.18 On, 1H). 

MS (ESI+) 495 (M + +l, 100S!) . 

mmm 5 3 

'H NMR (300MHz, CDCI3) 5 ppm 7. 42-7. 38 (m, 1H), 7.23-7.12 On, 4H), 6.93-6.89 

On, 2H), 6.83-6.80 On, 1H), 5.54 (d, J=17.4Hz, 1H), 5.47 (d, J=17.4Hz, 

25 1H), 3.82 (s, 3H), 3.61 (s, 3H), 3.38-3.34 On, 1H), 3.25-3.21 (m, 1H), 

2.91- 2.84 On, 2H), 2.68-2.61 (m, IH), 1.85-1.82 On, 1H), 1.65-1.44 On, 
2H), 1.26-1.21 (m, 1H). 

MS (ESI+) 495 (M++1, 100X) . 

mmm 5 4 

30 'H NMR (400MHz, CDClj) (5 ppm 7. 54-7. 50 On, 2H), 7.48-7.47 On, 2H), 7.41 (dd, 
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J=1.5, 7.8Hz, 1H), 7.28-7.18 On, 2H), 6.82 (dd, J=1.3, 7.3Hz, 1H), 5.51 
(m, 2H), 3.64 (s, 3H), 3.41-3.37 On, IB), 3.27-3.24 On, 1H), 2.91-2.85 On, 
2H), 2.66 (dd, J=9.0, 12. 1Hz, IK), 1.68-1.53 On, 3H), 1.22-1.19 On, 1H). 
MS (ESI+) 533 (M + +l, 1003!) . 

.5 mmmss 

l H NMR (400MHz, CDClj) 6 ppm 7.42-7.40 (m, 1H), 7.26-7.18 On, 2H), 6.88-6.74 
On, 4H), 5.51-5.50 On, 2H), 3.89 (s, 3H), 3.87 (s, 3H), 3.62 (s, 3H), 
3.39-3.36 On, 1H), 3.27-3.24 (m, 1H), 2.91-2.85 On, 2H), 2.68-2.63 On, 
1H), 1.88-1.84 On, 1H), 1. 68-1. 56 On, 2H), 1.21-1.19 On, 1H). 
10 MS OESI+) 525 (M + +l, 10035) . 

mmm se 

'H NMR (400MHz, CDClj) 6ppm7.37 (dd, J=1.6, 7.8Hz, 1H), 7.27-7.16 On, 3H), 

6.81-6.77 (m, 4H), 5.52-5.42 (m, 2H), 4.11-4.09 On, 2H), 3.74-3.71 On, 
2H), 3.58 (s, 3H), 3.43 (s, 3H), 3.45-3.38 On, 1H), 3.25-3.15 On, 1H), 

15 2.87-2.84 On, 2H), 2. 68-2.63 On, 1H), 1.86-1.82 On, 1H), 1.63-1.58 On, 
1H), 1.58-1.51 On, 1H), 1.22-1.18 On, 1H). 
MS CESI+) 539 (M + +l, 100SK) . 

mmm 5 7 

'H NMR (400MHz, CDClj) 6 ppm 8.06 (dd, J=1.6, 7.8Hz, 1H), 7.61-7.60 On, 1H), 
20 7.40 (dd, J=1.7, 7.7Hz, 1H), 7.36-7.32 On, 1H), 7.23-7.19 On, 3H), 6.84 
(dd, 1=1.6. 7.2Hz, 1H), 5.55-5.45 On,' 2H), 3.76 (s, 3H), 3.64 (s, 3H), 
3.38-3.50 On, 1H), 3.23-3.20 On, 1H), 2.89-2.82 On, 2H) , 2. 68-2. 63 On, 
1H), 1.87-1.82 On, 1H), 1. 63-1. 56 On, 2H), 1.25-1.18 On, 1H). 
MS (ESI+) 523 (M + +l, 100%) . 
25 mffiM5 8 

'H NMR (400MHz, CDClj) <5ppm 8. 12-8.09 On, 2H), 7.41 (dd, 1=1.5, 7.8Hz, 1H), 
7.33-7.31 (m, 2H), 7.24-7.19 On, 2H), 6.83-6.82 On, 1H), 5.55-5.46 On, 
2H), 3.94 (s, 3H), 3.63 (s, 3H), 3.40-3.37 On, 1H), 3.28-3.25 (m, 1H), 
2.91-2.85 On, 2H), 2. 69-2.63 On, 1H), 2.27-1.85 On, 1H), 1.67-1.43 On, 
30 2H), 1.21-1.19 On, 1H). 
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MS (ESI+) 523 (MHl, 100X) . 

mm 5 9 

'H NMR (300MHz, CDC1,) 6 ppm 7.42-7.39 On, 1H), 7.23-7.16 (m, 2H), 6.87-6.81 

On, 2H), 6.76-6.66 On, 2H), 5.51-5.49 (m, 2H), 4.26 (s, 4H), 3. 67-3. 36 On, 

.5 1H), 3.59 (s, 3H), 3.39-3.35 (m, 1H), 3.28-3.23 (m, 1H), 2.92-2.88 Ob, 

2H), 2.68-2.61 (m, 1H), 1.85-1.82 On, 1H), 1. 65-1.45 On. 2H), 1.26-1.21 
On, 1H). 

MS (ESI+) 523 (M + +l, 11%) . 

mmme o 

10 'H NMR (300MHz, CDClj) 5 ppm 7.43-7.40 On, 1H), 7.27-7.16 On, 6H), 6.82 (d, 
1=7. 3Hz, 1H), 5.55 (d, J=17.0Hz, 1H), 5.48 (d, J=17.0Hz, 1H), 3.26 (s, 
3H), 3.40-3.36 On, 1H), 3.29-3.25 On, 1H), 2.94-2.84 (m, 2H), 2.69-2.62 
On, 1H), 1.85-1.83 On, 1H), 1.68-1.53 On, 2H), 1.26-1.18 On, 1H). 
MS (ESI+) 549 (M*+l, 33*) . 

15 ^Jl^6 1 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7.42-7.39 On, 1H), 7.31-7.16 On, 3H), 6.84-6.7 
4 On, 4H), 5.57-5.44 On, 2H), 4.03 (dd, J=6.9, 13.9Hz, 2H), 3.61 (s, 3H), 
3. 39-3.35 On, 1H), 3.23-3.21 (m, 1H), 2.92-2.89 (m, 2H), 2.71-2.64 (m, 1H) 
, 1.84-1.81 On, 1H), 1.67-1.57 On, 2H), 1.41 (t, J=6. 9Hz, 3H), 1.26-1.24 ( 
20 m, 1H). 

MS (ESI+) 509 (MHl, 12*) . 



8-[(3R)-3-75 / hf^u^>-i--r;w-7-(2-^^;^>> ? ;w-i-/^;w2-7xy 

25 =^>-l, 7-^b H 0-6H-^U >-6-:*> 



«#|6 2 
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'H NMR (300MHz, CDClj) 5ppi 7.40 (t, J=7.9Hz, 2H), 7.27-7.08 (m, 6H), 6.70 
(d, J=7.5Hz, 1H), 5.44 (d, J=16. 3Hz, 1H), 5.35 (d, J=16.3Hz, 1H), 3.61 (s, 
3H), 3.39-3.36 (m, 1H), 3.29-3.24 On, 1H), 2.92-2.82 (m, 2H), 2.71-2.63 
.5 On, 1H), 2.37 (s, 3H), 1.85-1.81 On, 1H), 1. 65-1. 53 On, 2H), 1.27-1.21 On, 
1H). 

MS (ES1+) 445 (M + +l, 1885) . 

10 8-[(3R)-3-75y \^^}Vy-\-^M-l-0.-^)V^y^)V)-\-^)V-l- (3-* 
h^>7i;^» -1, 7-^h KD-6H-:/U >-6-^-> 



15 'H NMR (300MHz, CDClj) <5ppm 7. 32-7. 12 On, 4H), 6.83-6.69 On, 4H), 5.41-5.32 
On, 2H), 3.81 (s, 3H), 3.59 (s, 3H), 3.40-3.29 (m, 2H), 2.93-2.86 (m, 2H), 

2.71-2.64 On, 1H), 2.37 (s, 3H), 1.88-1.85 On, 1H), 1.65-1.43 (m, 2H), 
1.26-1.21 On, 1H). 
MS (ESI+) 475 (tf+l, 14*) . 

20 

8- [ (3R) -3-7 5 / tf ^ U ^ >-l -f ;W -7- >z?)V) -1-* ^;W2-7 x J 




HCI 
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leit-7?)V {(3R)-l-[7-(2-^DP^>^)-l-^^;V-6-^-^V-2-7x/^ 
^-6,7-5?tFD-IH-^U>-8--f;Wb!^U5?>-3-^;W*;Wt>-h (0.75 g) 
©2-yDA/-;i/^ (9.5 mL) fc, ffii (2N, 0.80 mL) SSfflTJP^., 85"CT 

. 5 fc«fc^T£B©flJ&*> (625 mg) *6fi«atbT#fc. 

'H NMR (400MHz, DMSO-d,,) 6ppm 8. 05-7.95 (br, 3H), 7.53-7.47 (m, 3H), 7.35- 
7.26 On, 5B), 6.76 (d, J=6.3Hz, 1H), 5.43 (s, 2H), 3. 52-3. 49 (m, 1H), 3.48 
(s, 3H), 3.39-3.32 (m, 1H), 3.05-3.00 (m, 2H), 2.83-2.79 (m, 1H), 1. 91- 
1.88 (m, 1H), 1.67-1.51 On, 1H), 1.47-1.44 (m, 2H). 

10 MS (ESI+) 465 (M 4 +l, 100%) . 

mmm 6 4t mm<Djj&-c. ttfatz&zmwt&Qifr zmmm 6 5 ~ 9 4 ©ft 
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NH 2 HCI 



^J|s0fli#^- 


R 2 




mime 5 


Me0 t>° 

HO^O 


##0054 


MMfflG 6 


##00 9 0 


mmm6 1 




##008 9 


m$m* 8 




##009 1 






##009 2 


mmi o 
nmm 1 1 


u 


##00 9 3 
##009 4 


^S6i0O 7 2 




##009 5 


HSS0O 7 3 


v K?> 


*t -nan a c 






##009 7 


mmm7s 


w° 


##0iJ3 2 






##0IJ9 8 


$mm7 7 


F ° co 0° 


##0IJ6O 
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##^09 9 

mtm i o o 

#3f0!J 1 0 1 
##001 0 2 

mmi 03 

##0J1 0 4 
#3*001 0 5 

&mm 0 6 

##001 0 7 
##0Jl 0 8 

##«yi 09 
mmm \ o 



^Jfe^J 8 2 



F 

F ^0 



0° 



7 8 
HMO 7 9 

H«S®|8 0 F > F °0° 



F 3 C v 0^q,0 
F 



7 0 O° 

o 

H«i0!l8 3 HO^°^° 
O 

XIMN8 4 MeO*- 0 ^ 0 

Me0 ir^O^ 
O 

H«S0!I8 6 H0 ^Qr° 

H«S*fl8 7 ^0° 
0 2 



EtO 
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aurare r 2 m#*m* 

##0J5 7 
#3f09l 1 1 

#3f 09 1 1 2 
#*f 09 1 3 2 

&mm 1 2 7 

«#I6 5 

'H NMR (400MHz, DMSO-d^ <5ppm 8.34 (br, 3fl), 7.53-7.51 (m, IB), 7.41-7.28 

5 On, 3H), 6.93-6.87 (m, 4B), 5.48 (d, J=17.4Hz, 1H), 5.43 (d, J=17.4Bz, 

IB), 3.78 (s, 3H), 3.57-3. 54 On, 1H), 3.46 (s, 3B), 3.32-3.24 (m, 1H), 

3.13-3.04 (m, 2H), 2. 85-2. 76 On, 1H), 1.97-1.90 On, 1H), 1.72-1.64 Cm, 
1H), 1. 58-1. 52 (m, 1H), 1.48-1.40 (m, 1H). 
MS (ESH) 495 (M + +l, 57X) . 

io mmm&6 

'H NMR (300MHz, DMSO-dg) 5ppm 8.34 (br, 3H), 7.52 (d, J=7.7Bz, IB), 7.36- 
7.22 On, 3H), 6.85 (d, J=7. 1Hz, 1H), 6.76-6.69 (m, 3H), 5.48 (d, J=l 8.1Hz, 
1H), 5.42 (d, J=18. 1Hz, 1H), 3. 59-3. 55 (m, 1H), 3.45 (s, 3H), 3.30-3.28 
On, IB), 3.16-3.05 On, 2H), 2.85-2.83 On, 1H), 1.92-1.90 On, IB), 1.70- 
15 1.68 On, IB), 1.56-1.47 On, 3B). 
MS (ESH) 481 (M + H, 100*) . 

mmm 6 7 

*B NMR(300MBz, DMSO-d^ 6ppm8.19 (br, 3B), 7.52 (t, J=7.5Bz, IB), 7.40- 



0t*£099 0 


Meo ^Qr° 


mmm9 1 




HSS09 9 2 




HJS09 9 3 




H»J9 4 


Cr CH2 
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7.25 On, 3H), 6.91-6.78 On, 4H), 5.45 (s, 2H), 4.05 (dd, J=6.8, 13.8Hz, 
2H), 3.60-3.59 On, 1H), 3.44 (s, 3H), 3.32-3.30 On, 1H), 3.10-3.03 On, 
2H), 2.85-2.78 On, 1H), 1.92-1.90 (in, IB), 1.70-1.67 On, 1H), 1.55-1.46 
On, 2H), 1.34 (t, J=6.8Hz, 3H). 
.5 MS (ESI+) 509 (M + +l, 12X) . 
HJSfll 6 8 

'H NMR (300MHz, MSO-dJ <5ppm 8.19 (br, 3H), 7.52-7.48 (m, 1H), 7.37-7.24 
On, 3H), 6.88-6.76 On, 4H), 5.43 (s, 2H), 4.66-4.57 On, 1H), 3. 54-3.52 On, 
1H), 3.45 (s, 3H), 3.28-3.26 On, 1H), 3.09-3.01 On, 2H), 2.80-2.78 On, 
10 1H), 1.90-1.88 On, 1H), 1.68-1.66 On, 1H), 1.51-1.47 (m, 2H), 1.27 (d, 
J=6.0Hz, 6H). 

MS (ESI+) 523 (M + +l, 10035) . 

mmm 6 9 

l H NMR (300MHz, DMSO-d^ <5ppm 8.29 (br, 3H), 7.51-7.48 On, 1H), 7.38-7.26 

15 On, 3H), 6.90-6.78 (in, 4H), 5.46 (d, J=18.3Hz, 1H), 5.40 (d, J=18.3Hz, 

1H), 3.93 (t, J=6.5Hz, 2H), 3. 58-3. 50 On, 1H), 3.45 (s, 3H), 3. 30-3. 28 On, 

1H), 3.11-3.05 On, 2H), 2.81-2.79 On, 1H), 1.90-1.88 On, 1H), 1.76-1.69 
On, 3H), 1.54-1.50 On, 2H), 0.97 (t, J=7.4Hz, 3H). 
MS CBSI+) 523 (M + H, 100%) . 

20 mmm i o 

'H NMR (300MHz, DMSO-d,,) dppm 8.25 (br, 3H), 7.51 (d, J=7.5Hz, 1H), 7.39- 

7.25 On, 3H), 6.91-6.84 (m, 3H), 6.79 (d, J=7.3Hz, 1H), 5.44 (s, 2H), 3.98 
(t, J=6.4Hz, 2H), 3. 59-3. 55 On, 1H), 3.46 (s, 3H), 3.29-3.27 On, 1H), 

3.11-3.04 On, 2H), 2.84-2.78 On, 1H), 1.92-1. 90 On, 1H), 1.73-1.66 On, 
25 3H), 1.53-1.38 On, 4H), 0.94 (t, J=7.3Hz, 3H). 
MS (ES1+) 537 (M + +l, 1005K) . 

m»\ 7 1 

'H NMR (300MHz, DMSO-de) (5ppm 8.21 (br, 3H), 7.50 (d, J=7.5Hz, 1H), 7.38- 

7.24 On, 3H), 6.90-6.77 On, 4H), 5.43 (s, 2H), 3.76-3.73 On, 2H), 3.59- 

30 3.56 (m, 1H), 3.45 (s, 3H), 3.29-3.26 On, 1H), 3.09-3.02 On, 2H), 2.81- 
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2.79 On, IB), 2.06-1.89 (m, 2H), 1.69-1.66 On, 1H), 1. 52-1.46 On, 2H), 

0.97 (d, J=6.6Bz, 6H). 

MS (ESI+) 537 (M + H, 100X) . 

.5 'H NMR(300MHz, DMSO-d,,) <5ppm 8.32 (br, 3B), 7.50 (d, J=7. 5Hz, 1H), 7.37- 
7.24 (m, 3H), 6. 89-6. 83 On, 3H), 6.78 (d, J=7. 1Hz, 1H), 5.44 (s, 2H), 3.81 
(d, J=7.0Hz, 2H), 3.55-3.51 On, 1H), 3.45 (s, 3H), 3.27-3.25 (m, 1H), 
3.10-3.04 On, 2H), 2.80-2. 78 On, 1H), 1.90-1.87 On, 1H), 1.69-1.67 On, 
1H), 1.53-1. 35 On, 2H), 1.23-1.21 On, 1H), 0.55-0.53 On, 2B), 0.34-0.31 

10 On, 2H). 

MS (ESI+) 535 (M + H, 100*) . 

'H NMR (300MHz, DMSO-d„) 5 ppm 8. 08 . (br, 3H), 7. 52-7. 49 (m, 1H), 7.41-7.24 
On, 3H), 7.03-6.98 On, 2H) , 6.90-6.87 On, 1H), 6. 78-6. 75 On, 1H), 5.43 
15 (s, 2H), 3.88-3.84 (m, 1H), 3.52-3.47 On, IB), 3.45 (s, 3H), 3. 29-3. 27 On, 
1H), 3.07-3.03 On, 2H), 2.81-2.78 On, IB), 1. 92-1. 89 On, IB), 1.70-1.68 
On, 1H) , 1.51-1.46 On, 2B) , 0.80-0.76 (m, 2B) , 0.69-0.65 On, 2B). 
MS (ESI+) 521 (M*+l, 100%) . 
«03 7 4 

20 'B NMR(300MHz, DMSO-d 6 ) dppm 8.20-8.13 On, 3B), 7.51 (d, J=7.5Bz, IB), 
7.37-7.24 On, 3B), 6.90-6.76 On, 4fl), 5.43 (s, 2H), 4.73-4.64 On, IB), 
3. 52-3. 50 On, IB), 3.45-3.43 On, IB), 3.44 (s, 3B), 3.05-3.01 On, 2B), 
2.83-2.76 On, IB), 2.44-2.41 On, 2B), 2.07-2.01 On, 2fl), 1.90-1.87 On, 
IB), 1.82-1.47 (m, 5B). 

25 MS (ESI+) 535 (M + +l, 10085) . 

nmm? 5 

'B NMR(300MHz, DMSO-ds) 5 ppm 8.33 (br, 3B), 7.52 (d, J=7. 5Bz, IB), 7.36- 
7.26 On, 2B), 7.00-6.96 On, 2E), 6.83-6.74 On, 2B), 6.10 (s, 2B), 5.45 (s, 
2B), 3.57-3. 54 On, 1H), 3.45 (s, 3B), 3.30-3.27 (m, IB), 3.14-3.04 On, 
30 2B), 2.86-2.80 On, IB), 1.92-1.90 On, IB), 1.71-1.69 On, IB), 1.58-1.46 
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On, 2H). 

MS CESI+) 509 (MHl, 34X) . 

'H NMR(300MHz, DMSO-d s ) 5ppm 8.36 (br, 3H), 7.58-7.50 (m, 2H), 7.36-7.16 
.5 (m, 6H), 6.82 (d, J=6.4Hz, 1H), 5.46 (d, J=l 8.1Hz, 2H), 3. 60-3. 55 Cm, 1H), 
3.47 (s, 3H), 3. 29-3.27 (in, 1H), 3.14-3.04 (m, 2H), 2.86-2.79 (m, 1H), 
1.92-1.90 (m, 1H), 1.71-1.46 (m, 3H). 
MS CESI+) 531 (M + +l, 100J5) . 

10 'H NMR (300MHz, DMSO-d,,) 6ppm 8.22 (br, 3H), 7.62 (t, 3=8. 2Hz, 1H), 7.52- 
7.45 On, 2H), 7.41-7.24 On, 4H), 6.78-6.76 (m, 1H), 5.44 (s, 2H), 3.54- 
3.50 On, 1H), 3.46 (s, 3H), 3.28-3.26 (m, 1H), 3.09-3.02 On, 2H), 2.80- 
2.78 On, 1H), 1.90-1.88 (m, IH), 1.69-1.67 On, 1H), 1. 52-1. 47 On, 2H). 
MS (ESI+) 549 (M + +l, 33*) . 

15 ^^7 8 

'H NMR(300MHz, DMS0-d 6 ) 6ppm 8.35 (br, 3H), 7.50 (d, J=7.5Hz, 1H), 7.40 
(t, J=8.1Hz, 1H), 7.34-7.24 On, 2H), 7.03-6.93 (in, 3H), 6.85-6.80 On, 1H) 
, 6.59-6.57 On, 0.25H), 6.40-6.38 On, 0.5H), 6.22-6.20 On, 0.25H), 5.44 
(t, J=l 8.4Hz, 2H), 4.38-4.27 On, 2H), 3.58-3.53 On, 1H), 3.45 (s, 3H), 
20 3. 28-3.26 On, 1H), 3.13-3.06 On, 2H), 2.82-2.80 On, 1H), 1.90-1.88 On, 
1H), 1.69-1.67 On, 1H), 1.54-1.34 On, 2H). 
MS (ESI+) 545 (M + +l, 100X) . 

'H NMR (300MHz, DMS0-d 6 ) 5ppm 8.36 (br, 3H), 7.51-7.40 On, 2H), 7.34-7.25 
25 On, 2H), 7.09-6.98 (m, 3H), 6.85-6.80 On, 1H), 5.44 (t, J=18.3Hz, 2H), 
4.80 (dd, J=8.9, 17.7Hz, 2H), 3. 58-3.53 On, 1H), 3.45 (s, 3H), 3.29-3.27 
On, 1H), 3.13-3.06 On, 2H), 2.82-2.80 (m, 1H), 1.90-1.88 (in, 1H), 1.69- 
1.67 On, 1H), 1.54-1.34 On, 2H). 
MS (ESI+) 563 (M + +l, 100X) . 

30 mmm8o 
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'H NMR(300MHz, DMS0-d B ) 6ppm8.34 (br, 3H), 7.59 (t, J=8. 5Hz, 1H), 7.52- 
7.48 On, 1H), 7. 36-7. 26 On, 5H), 7.03-7.01 On, 0.25H), 6.86-6.84 On, 
0.5H), 6.82-6.79 On, 1H), 6.68-6.66 (m, 0.25H), 5.44 (t, J=18.5Hz, 2H), 
3. 57-3. 53 (m, 1H), 3.45 (s, 3H), 3.27-3.25 On, 1H), 3.13-3.02 On, 2H), 
.5 2.81-2.79 On. 1H), 1.90-1.88 On, 1H), 1. 69-1.67 On, 1H), 1. 53-1.44 (m, 
2H). 

MS (ESI+) 581 (M 4 +l, 1003!) . 

fmm si 

'H NMR (300MHz, DMS0-d 6 ) <5ppm 8.23 (br, 3H), 7.52-7.49 (m, 1H3, 7.39 (t, 

10 J=8. 1Hz, 1H), 7.34-7.24 On, 2H), 7.05-7.00 (m, 2H), 6.94-6.91 On, 1H), 

6.79-6.77 On, 1H), 5.43 (s, 2H), 4.96-4.56 On, 5H), 3. 52-3. 50 On, 1H), 

3.45 (s, 3H), 3.29-3.27 On, 1H), 3.10-3.03 (m, 2H), 2.81-2.79 On, 1H), 

1.89-1.87 On, 1H), 1.68-1.66 On, 1H), 1.50-1.46 (m, 2H). 

MS (ESI+) 559 mi, 1008!) . 

15 mmms2 

'H NMR (300MHz, DMSO-d^ 5ppm8.2l (br, 3H), 7.52-7.42 On, 2H), 7.34-7.24 

On, 2H), 7.03-6.98 (m, 3H), 6.78 (d, J=7.1Hz, 1H), 5.44 (s, 2H), 4.57-4.55 

On, 1H), 3.58-3.54 On, IB), 3.47 (s, 3H), 3.28-3.26 On, 1H), 3.09-3.02 On, 

2H), 2.81-2.79 On, 1H), 2.10-2.04 On, 1H), 1.90-1. 75 (m, 3H), 1.50-1.46 
20 On, 2H). 

MS (ESI+) 557 (M + +l, 100*) . 

nmm8 3 

'H NMR (400MHz, DMSO-ds) (5ppm 8.24-8.19 (m, 3H), 7.51 (dd, 1=1.4. 7.8Hz, 

1H), 7.38 (t, J=8.2Hz, 1H), 7.33-7.28 On, 2H), 6.93-6.88 On, 3H), 6.79 (d, 

25 J=8.9Hz, 1H), 5.44 (s, 2H), 4.71 (s, 2H), 3.54-3.48 On, 1H), 3.46 On, 3H), 

3.35-3. 30 On, 1H), 3.10-3.05 On, 2©, 2.83-2.79 On, 1H), 1.70-1.67 On, 
1H), 1. 59-1.52 On, 1H), 1.45-1.44 On, 2H). 
MS (ESI+) 539 (M + +l, 100J!) . 

30 'H NMR (400MHz, DMSO-d^ 5ppm8.19 (br, 3H), 7,52 (dd, 1=1.4, 7.8Hz, 1H), 
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7.41-7.29 On, 4H), 6.97-6.96 On, 1H), 6.94-6.90 On, 1H), 6.79-6.77 On, 
IB), 5.45 (s, 2D, 4.84 (s, 2H), 3.72 (s, 3H), 3. 68-3. 55 On. 1H), 3.47 (s, 
3H), 3.35-3.30 On, 1H), 3.10-3.05 (m, 2H), 3.04-3.00 On, 1H), 1.91-1.89 
On, 1H), 1.71-1.69 On, 1H), 1.55-1.45 On, 2H). 
.5 MS (ESI+) 553 (M + +l, 1003!) . 

'H NMR (400MHz, DMSO-dj) 5ppm8.19 (br, 3H), 7.52 (dd, J=1.4, 7.8Hz, 1H), 

7.34-7.28 On, 2H), 7.22 (dd, J=2.3, 6.8Hz, 2H), 7.02 (dd, J=2.3, 6. 8Hz, 

2H), 6.79 (dd, J=1.2, 7.4Hz, 1H), 5.44 (s, 2H), 4.85 (s, 2H), 3.72 (s, 
10 3H), 3.56-3.46 On, 1H), 3.47 (s, 3H), 3.35-3.25 fa, 1H), 3.10-2.83 On, 

2H), 2.83-2.73 On, 1H), 1.91-1.85 On, 1H), 1.69-1.67 (m, 1H), 1.55-1.46 
On, 2B). 

MS (ESI+) 553 (MHl, 1008!) . 

mmms 6 

15 *H NMR (300MHz, DMSO-dj) dppm 8.17 (br, 3H), 7.52 (d, J=7.7Hz, 1H), 7.43 
(t, J=7.9Hz, 1H), 7.36-7.23 (m, 4H), 7.15 (d, J=7.9Hz, 1H), 6.78 (d, 
J=7.5Hz, 1H), 5.44 (s, 2H), 4.55 (s, 2H), 3.54-3.52 (m, 1H), 3.47 (s, 3H), 
3.31-3.29 (in, 1H), 3.09-3.02 On, 2H), 2.85-2.78 On, 1H), 1.91-1.89 (m, 
1H), 1. 69-1. 67 (m, 1H), 1.54-1.47 (m, 2H). 

20 MS (ESI+) 495 (M + +l, 100X) . 

'H NMR(400MHz, DMSO-dj) dppm 8.41 (br, 3H), 8.06 (d, J=8.6Hz, 2H), 7.62 
(d, J=8.7Hz, 2H), 7.53-7.51 On, 1H), 7.35-7.26 (m, 2H), 6.79 (d, J=6.4Hz, 
1H), 5.43 (s, 2H), 3.55-3. 52 (m, 1H), 3.50 (s, 3H), 3.31 (s, 3H), 3.30- 
25 3. 29 (m, 1H), 3.01-3.08 On, 2H), 2.83-2.76 On, 1H), 1.95-1.88 On, 1H), 
1.73-1.65 On, 1H), 1.63-1.38 On, 2H). 
MS CESI+) 543 (M + +l, 100%) . 
H»J8 8 

'H NMR (300MHz, DMSO-de) 6ppm 8.23 (br, 3H), 7.51-7.49 On, 1H), 7.37-7.27 
30 On, 3H), 6.89-6.86 On, 1H), 6.80-6.79 On, 1H), 6.88 (t, J=2.3Hz, 1H), 
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6.53-6.50 On, 1H), 5.44 (s, 2H), 4.16 (dd, J=7.0, 14. 2Hz, 2H), 3.55-3.50 
On, 1H), 3.44 (s, 3H), 3.28-3.26 On, 1H), 3.07-3.04 (m, 2H), 2.80-2.68 On, 
3B), 2.41-2.36 On, 2H), 1.94-1.90 On, 3H), 1.70-1.67 On, 1H3, 1.55-1.44 
On, 2B), 1.12 (t, J=7.1Hz, 3H). 
.5 MS (ESI+) 607 (M + +l, 1005K) . 

'H NMR (400MHz, DMSO-dj) <5ppm 8.08-8.04 On, 5H), 7.52 (dd, J=1.4, 7.8Hz, 
1H), 7.45-7.43 On, 2H), 7.34-7.28 (m, 2H), 6.77 (d, J=7.5Hz, IB), 5.44 (s, 
2H), 3. 55-3. 50 On, 1H), 3.48 (s, 3H), 3.35-3.29 On, 1H), 3.08-3.01 On, 
10 2H), 2.82-2.80 On, 1H), 1.91-1.88 On, 1H), 1.69-1.68 On, 1©, 1.47-1.44 
On, 2H). 

MS (ESIO 509 (M + H, 100S) . 

mmms o 

l H NMR(400MHz, DMSO-dj) <5ppi 7.99 (br, 3H), 7.94-7.89 On, 2H), 7.66-7.62 

15 On, 2H), 7.53-7.51 On, 1H), 7.33-7.28 (m, 2H), 6.77 (dd, J=1.4, 7.9Hz, 

1H), 5.44 (s, 2H), 3.89 (s, 3H), 3.49 (s, 3H), 3.50-3.40 On, IB), 3.35- 

3.25 On, 1H), 3.06-3.01 On, 2H), 2.81-2.78 (m, 1H), 1.69-1.61 On, 1H), 

1.92-1.89 On, 1H), 1.52-1.44 On, 2H). 

MS (ESI+) 523 (M'+l, 100X) . 
20 il^9 1 

'H NMR(400MHz, DMSO-dj) <5ppm 8.11 On, 3H), 7.52 (dd, J=1.4, 7. 8Hz, 1H), 

7.40-7.28 On, 6H), 7.29 (t, J M =74.0Hz, 1H), 6.77 (d, J=6. 2Hz, 1H), 5.45 

(s, 2H), 3.50-3.47 On, 1H), 3.47 (s, 3H), 3.40-3.30 On, 1H), 3.08-3.02 

On, 2H), 2.85-2.79 (in, 1H), 1.90-1.85 (in, 1H), 1.68-1.60 (m, 1H), 1.51- 
25 1.46 On, 2H). 

MS (ESI+) 531 (M + +l, 100X) . 

mmm 9 2 

'H NMR (400 MHz, MeOH-d^) 6 ppm 7.50-7.44 (in, 1H), 7.36-7.08 On, 4H), 

6.84-6.74 On, 2H), 5.56 (s, 2H), 4.89-4.70 On, 1H), 3.78 (s, 3H), 3.68- 

30 3.60 On, 2H), 3.58 (s, 3H), 3.44-3.34 (m, 1H), 3.26-3.18 On, 1H), 3.05- 
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2.92 On, 1H), 2. 90-2. 79 On, 1H), 2.78-2.66 On, 1H), 2.30-2.12 On, 2H), 
2.10-2.01 On, IB), 1.84-1.72 On, 1H), 1.68-1.53 On, 2H). 
MS CBSI+) 579 Of+l. 100*) 
I1M9 3 

5 l H NMR (400 MHz, MeOH-d^ 5ppm 7. 50-7. 13 On, 9H), 5.56 (s, 2H), 3.80-3.69 
On, 1H), 3.55 (s, 3H), 3.44-3.34 (m, 1H), 3.31-3.22 (in, 1H), 3.15-3.00 On, 
2H), 2.12-2.00 On, 1H), 1.89-1.75 On, 1H), 1.70-1.51 On, 2H). 
MS (ESI+) 464 (MHl, 10085) 

10 'H NMR (400 MHz, MeOH-d^ 6 ppm 7.48-7.40 On, 1H), 7.38-7.05 (m, 7H), 
6.98-6.88 On, 1H), 5.58 (s, 2H), 4.31 (s, 2H), 3.78-3.69 On, 1H), 3.68- 
3.59 On, 2H), 3.65 (s, 3H), 3.49-3.36 On, 1H), 3. 05-2.95 On, 1H), 2.13- 
2.00 On, 1H), 1.82-1.70 On, 1H), 1. 69-1.52 On, 2H) 
MS (ESI+) 463 01* +1, 100*) 

15 

mmm9 5 

8-[(3R)-3-73 / fcf^U v>-i--f;w-7-(2-y9 L ;^>>?;w-i-y^-2-7x/ 

^^-1.7-> f kHD-6H-yU>-6-^> &$JI 

o PO o P 

NHBoc NH 2 . 

20 6 4 £^#l©;frgnf, #0Ts##0ii©fb£i» e^l^l 9 5 ©fls^fc* 

'H NMR (400MHz, DMSO-dP 6 ppm 8.25 (br, 3H), 7.51-7.45 On, 2H), 7.34-7.28 
On, 3H), 7.22-7.06 On, 3H), 6.57 (d, J=7. 1Hz, 1H), 5.41 (d, J=17.2Hz, 
1H), 5.35 (d, J=17.2Hz, 1H), 3.56-3. 53 On, 1H), 3.46 (s, 3H), 3.30-3.27 
25 On, 1H), 3.10-3.03 On, 2H), 2.83-2.76 On, 1H), 2.33 (s, 3H), 1.91-1.88 On, 
1H), 1. 68-1. 65 On, 1H), 1.54-1.40 On, 2H). 
MS (ESI+) 445 (M + +l, 1855) . 
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mm 9 5 tmmo^mr. ttfa?%&%M<D<t&®fr*>$mm 6~i o 5©^ 



c 

R 1* 


NH 2 HCl 






K 




&&&0I 9 6 


HO^vO 


##0|1 1 4 




MeO-^ 0 


##011 1 5 


»|9 8 




##0J1 l 6 


H&0J9 9 




##0J1 1 7 


H«I0|1 oo 


a°0° 


##0ji 1 8 


HS60J1 0 1 


O 0 


##^11 1 9 


nrnmi 02 


w 


##011 2 0 


H«§0J1 0 3 


F3CO 0° 


##0J1 2 1 


H&0J 1 0 4 


MeQ 


##001 2 2 


HMfl 1 0 5 




##0)1 2 3 



HJS0J9 6 
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'H NMR (300MHz, DMSO-dg) <5ppm8.23 (br, 3ED, 7.26-7.06 On, 4H), 6.74-6.68 
(n, 3H), 6.57 (d, J=7.0Hz, IB), 5.38 (s, 2H), 3.57-3.54 On, 1H), 3.43 (s, 
3H), 3.31-3.29 On, lfl), 3.11-3.04 Ob, 2H), 2.81-2.79 On, 1H), 2.33 (s, 
3H), 1.90-1.88 On, 1H), 1. 68-1. 66 On, IB), 1.51-1.42 (in, 2H). 
5 MS (ESI+) 461 (M + +l, 10030 . 

mmm9 7 

'H NMR (300MHz, DMSO-dg) <5ppm 7.83 (br, 3H), 7.36 (t, J=7.9Hz, 1H), 7.26- 
7.05 On, 3H), 6.92-6.84 On, 3H), 6.55 (d, J=7. 1Hz, 1H), 5.41 (d, J=17.0Hz, 
1H), 5.34 (d, J=l 7.0Hz, 1H), 3.77 (s, 3H), 3.54-3.51 On, 1H), 3.44 (s, 
10 3H), 3.23-3.17 On, 1H), 3.04-2.97 (m, 2H), 2.80-2.74 On, 1H), 2.33 (s, 
3H), 1.90-1.84 (m, 1H), 1.69-1.60 On, 1H), 1.51-1.40 On, 2H). 
MS (ESI+) 475 (M 4 +l, 145B) . 

•H NMR (300MHz, DMSO-dg) <5ppm8.18 (br, 3H), 7.36 (t, J=8. 1Hz, 1H), 7.23- 
15 7.07 On, 3H), 6.91-6.84 (m, 3H), 6.57 (d, J=7.3Hz, 1H), 5.38 (s, 2H) ( 4.04 
(dd, J=6.8, 13.8Hz, 2H), 3.54-3.52 On, 1H), 3.46 (s, 3H), 3.32-3.30 (m, 
1H), 3.09-3.05 On, 2H), 2.83-2.80 (m, 1H), 2.34 (s, 3H), 1.92-1.90 On, 
1H), 1. 69-1.67 On, 1H), 1.51-1.46 On, 2H), 1.34 (t, J=6. 9Hz, 3H). 
MS CESI+) 489 100X) . 

20 9 9 

'H NMR (300MHz, DMSO-dg) <5ppm8.18 (br, 3H), 7.35 (t, J=7.9Hz, 1H), 7.23- 
7.07 (i, 3H), 6. 89-6. 82 On, 3H), 6.57 (d, J=7.5Hz, 1H), .5. 38 (s, 2H), 
4.66-4.58 On, 1H), 3.57-3.55 On, 1H), 3.46 (s, 3H), 3.32-3.30 (m, 1H), 
3.10-3.03 On, 2H), 2.83-2.77 On, IB), 2.34 (s, 3H), 1.92-1. 90 On, 1H), 
25 1.69-1.67 On, 1H), 1.54-1.43 On, 2H), 1.28 (d, J=5.8Hz, 6H). 
MS (ESI+) 503 (M + +l, 100*) . 

mmm 1 o o 

'H NMR (300MHz, DMSO-d s ) 6ppm 8.34 (br, 3H), 7.35 (t, J=8.2Hz, 1H), 7.23- 
7.07 On, 3H), 6.88-6.83 (m, 3H), 6.60 (d, J=7.5Hz, 1H), 5.44 (d, J=16.9Hz, 
30 1H), 5.36(d, J=16.9Hz, 1H), 4.83-4.81 On, 1H), .3. 59-3. 56 On, 1H), 3.45 (s, 
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3H), 3.32-3.30 On, 1H), 3.14-3.07 Cm, 2H), 2.85-2.81 On, 1H), 2.35 (s, 
3H), 1.94-1.92 (i, 3H), 1.73-1.43 (m, 9H). 
MS (ESI+) 529 (M4-1, 100%) . 

.5 'H NMR (400MHz, DMSO-dg) dppm 8.47 (br, 3H), 7.48-7.42 On, 3H), 7.19-7.10 

On, 7H), 7.09-7.08 On, 1H), 6.98-6.95 (m, 1H), 6.62 (d, J=7.6Hz, 1H), 5.46 

(d, J=17.0Hz, 1H), 5.37 (d, J=17.0Hz, IB), 3.71-3.60 (in, 1H), 3.44 (s, 

3H), 3. 36-3. 23 (in, 1H), 3.19-3.06 On, 2fl), 2.88-2.79 (m, 1H), 2.34 (s, 

3H), 1.95-1.87 On, 1H), 1.79-1.69 (m, 1H), 1.64-1.53 On, 1H), 1.49-1.38 

10 On, 1H). 

MS (ESH) 537 (M + +l, \00%) . 
M^il 1 0 2 

'H NMR (300MHz, DMS0-d 6 ) Sppm 8. 10 (br, 3H), 7.57-7.52 (m, 1H), 7.23-7.07 

On, 6H), 6.56 (d, J=7. 5Hz, 1H), 5.38 (s, 2H), 3.61-3.56 On, 1H), 3.47 (s, 

15 3H), 3.28-3.27 On, 2H), 3.08-3.01 On, 2H), 2.81-2.79 On, 1H), 2.34 (s, 
3H), 1.92-1.90 On, 1ED, 1.67-1. 65 On, 1H), 1.53-1.46 On, 2H). 
MS (ESH) 511 (M + +l, 100X) . 

mmm 103 

'H NMR(300MHz, DMSO-d,,) <5ppm 8.32 (br, 3H), 7.62 (t, J=8. 2Hz, 1H), 7.46- 
20 7.34 On, 3H), 7.24-7.06 (m, 3H), 6.57 (d, J=7.3Hz, 1H), 5.43 (d, J=l 7.0Hz, 
1H), 5.36 (d, J=17.0Hz, 1H), 3.58-3.55 (m, 1H), 3.46 (s, 3H), 3.27-3.25 
On, 1H), 3.11-3.04 On, 2H), 2.83-2.76 On, 1H), 2.34 (s, 3H),- 1.90-1.88 On, 
1H), 1. 69-1.67 On, 1H), 1.53-1.41 On, 2H). 
MS (ESH) 529 (MM-1, 100X) . 

25 mmm 1 o 4 

'H NMR (300MHz, DMSO-dj) 6ppm 8.36 (br, 3H), 7.33-7.28 On, 1H), 7.23-7.06 
On, 4H), 6.88-6.81 On, 1H), 6.60 (d, J=7.0Hz, 1H), 5.42 (d, J=16.9Hz, 1H), 
5.34 (d, J=l 6.9Hz, 1H), 3.76 (s, 3H), 3.59-3.53 On, 1H), 3.45 (s, 3H), 
3.28-3.20 (m, 1H), 3.13-2.95 On, 2H), 2.90-2.75 On, 1H), 2.33 (s, 3H), 
30 1.90-1.84 On, 1H), 1.70-1.63 On, 1H), 1.56-1.49 On, 1H), 1.44-1.36 On, 
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1H>. 

MS (ESI+) 493 (mi, 100X) . 

mmmios 

'H NMR(300MHz, DMSO-dj) fippm 8.32 (br, 3H), 7.22-7.06 On, 3H), 6.98-6.95 
5 On, 2H), 6.74 (dd, J=2.3, 8.2Bz, 1H), 6.57 (d, J=7. 1Hz, 1H), 6.08 (s, 2H), 
5.42 (d, J=17.1Hz, 1H), 5.35 (d, J=17.1Hz, 1H), 3.54-3.49 (m, 1H), 3.43 
(s, 3B), 3.30-3.28 On, 1H), 3.12-3.05 (m, 2H), 2.82-2.80 (in, 1H), 2.33 (s, 
3H), 1.90-1.88 On, 1H), 1. 69-1. 67 (m, 1H), 1.52-1.43 On, 2H). 
MS (ESI+) 489 (M + +l, 1003!) . 

10 

10 6 

8-[(3R) -3-7 5 7 U ;W-7- (2-^ D n-5-7;i/^D^>>?;i/)-l-^^ 

Jl^-yx/^-l, 7-yt FD-HK/U >-6-*> 

o pCX F o pCX F 

NHBoc *NH 2 

1 5 $mm 6 4 1 nm<D-^mx\ wstt^j©^^ zmmm 1 o 6 o^s* 

'H NMR (400MHz, DMSO-ds) <5ppm 8.00-7.99 (br, 3H), 7.52 (dd, J=5.1, 8. 8Hz, 
1H), 7.51-7.47 (m, 2H), 7.35-7.23 (m, 4BD, 6.77 (dd, J=2.9, 9.3Hz, 1H), 
5.39 (s, 2H), 3.48 (s, 3H), 3.42-3.32 On, 2H), 3.06-2.84 On, 2H), 2.70- 
20 2. 63 On, 1H), 1.92-1.89 On, 1H), 1.75-1.70 (m, 1H), 1.52-1.48 On, 2H). 
MS (ESI+) 483 (M + H, 1008!) . 

6 4 t^O^ffiT, #J&TS##«0fc£*J&>££JiS0!l 10 7-108 



25 
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NH 2 HCI 

I1W10 7 Me0 TQr° #*fl12 5 

mmm 1 o s F F°Or° mmm 1 2 6 
mmmi o 7 

'H NMR (400MHz, DMSO-ds) 5ppi 8. 18 (br, 3H), 7.60-7.57 (m, 1H), 7.41-7.36 
5 On, 1H), 7. 25-7. 22 (m, 1H), 6.93-6.86 On, 3H), 6.71-6.68 (m, 1H), 5.40 (s, 

2H), 3.79 (s, 3H), 3.52-3.49 On, 1H), 3.47 (s, 3H), 3.32-3.30 (m, 1H), 

3.11-3.03 On, 2H), 2.86-2.82 (m, 1H), 1.92-1.90 (m, 1H), 1.75-1.71 On, 
1H), 1.59-1.46 (m, 2H). 
MS (ESI+) 513 (M'+l, 1003!) . 

io mmmios 

'fl NMR (400MHz, DMSO-dg) <5ppm8.15 (br, 3H), 7.59-7.49 On, 2H), 7.22-7.12 

(in, 5H), 6. 69-6. 65 (m, 1H), 5.42 (d, J=17.9Hz, 1H), 5.37 (d, J=17.9Hz, 

1H), 3.51-3.48 (m, 1H), 3.46 (s, 3H), 3.30-3.28 (m, 1H), 3.10-3.02 (m, 

2H), 2.85-2.80 (m, 1H), 1.90-1.88 On, 1H), 1.73-1.71 (m, 1H), 1.55-1.47 
15 On, 2H). 

MS (ESH) 549 (M*+l, 100%) . 

mmi 0 9 

8- [ (3R) -3-7 $ y tf ^ U V >-l -f ;W -7- (2-^DD ^ >S?;W -1 ^-2-^)1^ 
20 U y-1, 7-^k H D-6H-7U >-6-:*> 
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8- [ (3R) -3-7 5 J tf ^ u *J y- l-f ;w -7- (HDD^> -1-* 5PJI/-2- (* 
Jl/X;^n;W-l,7-^hHD-6H-^'J>-6 (10 mg) \ZWftVy (2 mL) SlD 

^ft»ioo«CT?20«FrajBiSft«H^bfe. EJfc»8fc&25 , CK:i l fcm h;Kn> (20 

5 mL) »AME©*-r^ili*3lHlllOMbfco ^MSi^OYh^77 

>r- <5"j#y;p, ?nu-fc)V2>,/*?y-)v = 8/1) TfttK-rscttioT, 
mm<Dit%m (5 mg) 

l H NMR (300MHz, CDC1,) 5 ppm 7. 42-7. 38 On, 1H), 7.22-7.14 (m, 2H), 6.84-6.8 
1 (d, J=7.5Hz, 1H), 5.51-5.50 On, 2H), 3.87-3.83 (m, 4H), 3.54 (s, 3H), 3. 
10 46-3.45 (m, 1H), 3.31-3.30 (m, 1H), 3.23-3.20 (m, 4H), 2.97-2.93 (in, 2H), 
2. 76-2. 68 On, 1H), 1.80-1.74 On, 3H), 1.26-1. 24 On, 1H). 
MS (ESI+) 458 (M*+l, 49X) . 

£J6«1 1 0 

15 8- [ (3R) -3-7 5 7 tf ^ U >-l-^ ;W -7- (2-^ D D -1-* ^JW2-7 x X 



JM, 7-v^h Hn-6H-yj >-6-^"> 




8-^a^-7-(2-^na^>e;;w-i-^=F;w-2-7xri;i/-i,7-^tHD-6H-yu 

>-6-:t>(250 mg)<DX?;-)l®Wt (2.0 mL) \Z (R)-tert-S-^;Hf^U 
20 >-3-f;i/*;UA^-h(291 rag), vM* 77a fc^X^JKTS >(0. 304 mL) £2m 

. ^bTS«^ioo < CT3^ii^Lfc. x*y-;n£«jEES*u Sfifc* 
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)v = 2o/i) nftm-mmv, *ra#£#&. ™#£**/-;mi.o mDicg 

iU 4Nfif/l, 4-S?***>«F« (4.3 mL) £iD;*L Ri5jKSMT4 

. 5 ft, ^tt&ttEwrs ji tT, mmofc^m (u. i mg) 

'H NMR (400 MHz, CDC1 S ) 5 ppm 7. 59-7. 54 On, 2H), 7. 52-7.47 On, 3H), 7.47-7 
.42 (m, 1H), 7.27-7.22 On, 2H), 6.92-6.87 (m, 1H), 5.61-5.56 (m, 2H), 3.6 
0-3.55 On, 1E0, 3.46 (s, 3H), 3.33-3.28 (m, 1H), 2.97-2.92 On, 1H), 2.90-2 
.85 (m, 2H), 1.95-1.90 On, 1H), 1.70-1.65 On, 1H), 1.47-1.42 (m, 1H), 1.3 
10 0-1.25 (m, 1ED. 

MS (ESI+) 449 (MHl, 100X) 

mmmm 

8-[(3R)-3-75 y tf^U M-7-(2-2 P P^>5?;W-6-**V-6, 

15 7->>k KP-1H-7U >-2-#,M^>V- h 



4-7 5 / -2- { (3R) -3- [ ( t er X-7 h * 7 5 / ] U 5? >-l - 
^M-l-(2-^PP^>> J ;l/)-lH--r5^/-;W5-*;^^->k--h(478 mg) ©1 
, 4-5>**tf>»* (2 mL) fc~>7/«*^;K0.397 mL)^4Nit/ 
20 1, 4-5?^U->»»E (10 raL) £JD*.» $tWt25-CT-3 BHSHtUfctfefc, 7 

o , C7?ioRfwjp«a^bfc. EftmsttEweu jgSEfc&ftmwTMso mus 

JDA, il^TWJtttU *pp*;WA(50 mL)T?3IiSftffibfc. ffiB£*S 

f??*- (->u*y;K ^pp^A/^^y-;i/=ioo/i~8/i) tiliti 

25 HCDfls^« (63 mg) 

'H NMR (300MHz, CDCl,) d ppm 7.42-7.38 (m, 1H), 7.29-7.17 (m, 2H), 6.82 (d, 
J=5.9Hz, 1H), 5.56 (s, 2H), 4.03 (s, 3H), 3.80-3.76 (m, 1H), 3.34-3.41 ( 
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m, 1H), 3.31-3.20 (m, 2fl), 3.02-2.95 On, 1H), 2.12-2.10 On, 1H), 1.74-1.72 

(m, 2H), 1. 59-1. 57 (m, 1H). 
MS CESI+) 417 Of+1, 10090 . 

.5 mmmii2 

8-[(3R)-3-75 y t!^U ^>-KJW-7-(2-^DD^^W-6-^V-6, 
7-^t Hn-IH-^U >-2-^;i/^S^k- h 



10 #j£frf&L)fco 

'H NMR (300MHz, CDC1,) 6 ppm 7. 40-7. 37 d, 1H), 7.25-7.15 On, 2H), 6.82 (d, 
J=7.3Hz, 1H), 5.57 (s, 2H), 4.47 (dd, J=7. 1, 14.3Hz, 2H), 3.79-3.74 (m, 
1H), 3.35-3.19 (m, 2H), 3.14-2.90 On, 2H), 2.08-2.06 On, 1H), 1.74-1.61 (m 
, 3H), 1.44-1.40 (t, J=7.0Hz, 3H). 
15 MS (ESI+) 431 (MHl, 10095) . 

mmm 113 

8- [ (3R) -3-t 5 y tf ^ u v y-\ --r ; w -7- (2-^ □ p -5- 7 )v* u < > wv) -2- 7 x 

/ *5M, 7->>fc: F D-6H-y U >-6-:t> 



'H NMR (300MHz, CDClj) a ppm 7.53-7.21 (m, 9H), 6.85-6.83 On, 1H), 5.49 (s, 
2H), 3.41-3.37 On, 1H), 3.23-3.21 On, 1H), 2.89-2.86 On, 2H), 2.72-2.69 




20 
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On. 1H), 1.87-1.85 On, 1H), 1.64-1.53 On, 2H), 1. 25-1. 23(m, 1H). 
MS (BSI+) 451 (M + +l, 100%) . 

##0!13 1 

.5 tert-TxJl' {(3R)-l-[7-(2-^on^>^)-l-^?;P-6-^y-2-7x7+>'-6 



7x^—^(1.45 g)©fh7tHn77>M (40 mL) K:60tfg*©*3frffc;:*- 
(0.56 g) *ftl*T, 25TDTll$|l8«#L-&. £©££*§» tert-7x 

io )V {.(3R)-i-[7-(2-^pp^>^;p)-i-^^-2-(^^;i/x;^r:;u)-6-^y-6, 

7-^t H n-lH-7U >-8--r;W bf^U ^>-3--f ;W*;Wt^- h (3. 85 g)©fh7 

tHP79>»« do mD mrvx25wzmmm^vrc a sttmmzmiiA 

te7 (50 mDSM, xh^fc FD7 7>&«JBES£Ufc«fc 

^□□*;kA(50 mL)T3®ttifflbfc. fil^i*M7-hU^^«l„ 5 

)V, ^*tf>/iH»X3^=10/l~l/l) Tiltt, SSOB«J% (4.30 g) 

'HNMR (300 MHz, CDC1 S ) <5ppm 7.43-7.38 On, 3H), 7.28-7.15 On 5H), 6.76 (d 
, J=7.3Hz, 1H), 5.59 (d, J=l 7.0Hz, 1H), 5.49 (d, J=l 7.0Hz, 1H), 4.78-4.76 
20 On, 1ED, 3.72-3.70 (m, IB), 3.63 (s, 3H), 3.39-3.34 On. 1H), 3.00-2.93 On 
, 3H), 1.71-1.40 On, 4H), 1.40 (s, 9H). 
MS (ESI+) 565 (M + H, 10035) . 




##^3 1 tmU(D^mX\ ###13 2-3 9, ###15 7, ###|5 9~6 6 
25 , £cfctf##0ij 8 0-112 ©^^S^bfco 
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o"P0 



'NHBoc 

mmmn r 2 mmmn 



mm 3 s 

V mm* 3 



mm 3 5 

##09 3 6 



6h 3 mm so 

mM39 H 3 C& 0 #WB1 



mm s i 



mm e 1 



ocf 3 
.0 



6" 



##09 6 3 R 

mms4 Xj 

Cl^ MeO^C 

^0 ##09 6 5 TpT 

6Me 

ao O^i 

##09 6 6 C 

o 3 X> 

##0|J3 8 (pf OMe 



MeCT 



6° 

O<k 0-° ##09 8 2 F3C ^0° 

OEt 

##0959 ■ mm 8 3 MeC W<> 

^ ™ ^ MeO^ 
##0]6O F 3 CC W° 

##098 4 kn^O 
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##0o#^ 


R 2 


##0os*i 




MeO^O 








##009 6 


##09 8 6 




##009 7 


##09 8 7 


0 

00r° 


##009 8 


##09 8 8 




##00 9 9 


##0] 8 9 




##00 1 0 0 


##0J9O 






##009 1 


Y0° 


##09 1 0 1 


##09 9 2 




##03 1 0 2 


##0IJ9 3 




##001 0 3 


mm 9 4 




##09 1 0 4 


mm 9 5 




##09 1 0 5 



f1o 0° 



FF 
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mmmn r 2 mmm^ r z 




###13 2 

'HNMR (300 MHz, CDC1 3 ) dppm 7.42-7.38 (m, 1H), 7.24-7.15 (in 2H), 6.80-6. 
5 74 On, 3H), 6.66-6. 63 On, 1H), 6.00 (s, 2H), 5.59 (d, J=l 7.1Hz, 1H), 5.49 
(d, J=17.1Hz, 1H), 4.78-4.76 On, 1H), 3.73-3.71 (i, 1H), 3.60 (s, 3H), 3. 
40-3.35 (m, 1H), 3.01-2.94 On, 3H), 1.66-1.40 On, 4H), 1.40 (s, 9H). 
MS (ESI+) 609 (MHl, 100*) . 
##013 3 

10 'HNMR (300 MHz, CDC1 3 ) 5 ppm 8. 55-8. 52 On, 2H), 7.68-7.65 On, 1H), 7.42-7 
.36 On, 2H), 7.22-7.16 On, 2H), 6.77 (d, J=7.3Hz, 1H), 5.59 (d, J=16.9Hz, 
1H), 5.50 (d, J=l 6.9Hz, 1H), 4.75-4.73 On, 1H), 3.72-3.70 On, 1H), 3.65 ( 
s, 3H), 3.41-3.38 On, 1H), 3.06-2.93 On, 3H), 1.73-1.40 On, 4H), 1.40 (s, 
9H). 

15 ##^13 4 

'HNMR (300 MHz, CDC1 3 ) (5 ppm 7.42-7.34 (m, 3H), 7.22-7.01 On, 9H), 6.76 ( 
d, J=7.1Hz, 1H), 5.60 (d, J=17.0Hz, 1H), 5.50 (d, J=17.0Hz, 1H), 4.77-4.75 
On, 1H), 3. 76-3.74 On, 1H), 3.62 (s, 3H), 3.40-3.36 On, 1H), 3.04-2.95 ( 
m, 3H), 1.72-1.40 On, 4H), 1.40 (s, 9H). 
20 ##0| 3 5 
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'H NMR (400MHz, CDC1 3 ) 6 ppm 7.41-7.36 On, 3H), 7.20-7.17 On, 4H), 6.75 (d, 
J=7.3Hz, 1H), 5. 57-5. 52 On, 2H), 4.83-4.78 (m, IB), 3.77-3.72 On, 1H), 3. 
61 (s, 3H), 3.38 (dd, J=3.4, 12.6Hz, 1H), 3.06-2.95 (m, 3H), 1.75-1.45 (m 
, 4H), 1.40 (s, 9H). 
.5 MS (ESI+) 599 (MHl, 66%) . 
##003 6 

'H NMR (400MHz, CDC1 3 ) 6 ppm 7.40 (d, J=7.7Hz, 1H), 7.21-7.17 (m, 4H), 7.1 
4-7.09 (m, 2H), 6.75 (d, J=7.4Hz, 1H), 5.59-5.54 (m, 2H), 4.83-4.78 On, 1H 
), 3.77-3. 72 On, 1H), 3.62 (s, 3H), 3.37 (dd, J=3.4, 12.4Hz, 1H), 3.04-2.9 
10 5 (m, 3H), 1.75-1.45 On, 4H), 1.40 (s, 9H). 
MS (ESI+) 583 (MHl, 67*) . 
###15 7 

'H NMR (300 MHz, CDC1 S ) <5 ppm 7. 96-7. 94 (m, 1H), 7.86 (s, 1H), 7.52-7.39 ( 
m 3H), 7.22-7.16 On, 2H), 6.76 (d, J=7.0Hz, 1H), 5.59 (d, J=16.9Hz, 1H), 5 
15 .50 (d, J=16.9Hz, 1H), 4.76-4.74 On, 1H), 3.92 (s, 3H), 3.72-3.70 (m, 1H), 
3.64 (s, 3H), 3.40-3.35 (m, 1H), 3.03-2.92 On, 3H), 1.. 75-1. 41 On, 4H), 1. 
40 (s, 9H). 
###15 9 

MS (ESI+) 637 (MHl, 96X) . 
20 ###| 6 0 

MS (ESI+) 649 (MHl, 92*) . 
###16 1 

'H NMR (300 MHz, CDC1 3 ) 6 ppm 7.44-7.17 On, 7H), 6.80-6.77 (m, 1H), 5.59 ( 
d, J=17.1Hz, 1H), 5.49 (d, J=17.1Hz, 1H), 4. 75-4.73 (m, 1H), 3. 72-3. 70 On 
25 , 1H), 3.64 (s, 3H), 3.40-3.35 On, 1H), 3.00-2.94 On, 3H), 1.71-1.60 (m, 4 
H), 1.40 (s, 9H). 
###J6 2 

'H NMR (300 MHz, CDC1 S ) <5ppm 7.59-7.51 (m, 4H), 7.42-7.39 (m, 1H), 7.23-7 
.16 On, 2H), 6.76 (d, J=9.0Hz, 1H), 5.59 (d, J=l 7.1Hz, 1H), 5.49 (d, J=17. 
30 1Hz, 1H), 4.72-4.70 On, 1H), 3.73-3.71 On, 1H), 3.63 (s, 3H), 3.42-3.38 ( 
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m, 1H), 3. 06-2. 93 On, 3H), 1.73-1.48 On, 4H), 1.40 (s, 9H). 
###16 3 

'HNMR (300 MHz, CDC1 3 ) 6 ppm 7.42-7.33 (m, 2H), 7.22-7.15 On, 2H), 7.05-6 
.96 On, 3H), 6.75 (d, J=7.9Hz, 1H), 5.59 (d, J=l 7.0Hz, 1H), 5.49 (d, J=17. 
.5 OHz, 1H), 4.78-4.76 On, 1H), 3.72-3.70 On, 1H), 3.61 (s, 3H), 3.41-3.36 ( 
m, IB), 3.01-2.94 On, 3H), 1.74-1.61 (in, 4H), 1.40 (s, 9H). 

'HNMR (300 MHz, CDC1 3 ) fippm 7.42-7.39 On, 1H), 7.32-7.15 On, 3H), 6.84-6 
.75 (m, 4H), 5.59 (d, J=16.8Hz, 1H), 5.49 (d, J=16.8Hz, 1H), 4.76-4.74 On, 
10 1H), 3.81 (s, 3H), 3.74-3.72 On, 1H), 3.62 (s, 3H), 3.39-3.34 On, 1H), 3. 
02-2.94 (m, 3H), 1.71-1.58 On, 4H), 1.40 (s, 9H). 
##0S6 5 

'HNMR (300 MHz, CDC1 3 ) 6 ppm 7.42-7.38 On, 1H), 7.22-7.15 On, 2H), 6.78-6 
.75 On, 1H), 6.37 (s, 3H), 5.59 (d, J=17. 1Hz, 1H), 5.49 (d, J=17.1Hz, 1H), 
15 4.75-4.73 On, 1H), 3.78 (s, 6H), 3.73-3.71 On, 1H), 3.61 (s, 3H), 3.40-3. 
35 On, 1H), 3.02-2.94 On, 3H), 1.76-1.59 On, 4H), 1.40 (s, 9H). 

'HNMR (300 MHz, CDC1 3 ) 6 ppm 7. 42-7. 38 On, 1H), 7.30-7.15 On, 3H), 6.80-6 
.71 On, 4H), 5.59 (d, J=16.9Hz, 1H); 5.49 (d, J=16.9Hz, 1H), 4.73-4.71 On, 
20 1H), 3.87-3.83 On, 4H), 3.73-3.71 On, 1H), 3.61 (s, 3H), 3.38-3.35 On, 1H 
), 3.19-3.16 On, 4H), 2.99-2.93 On, 3H), 1.74-1.46 On, 4H), 1.40 (s, 9H). 
###18 0 

MS (BSI+) 595 (M f +1, 100*) . 
###J8 1 
25 MS (ESI+) 595 01* +1, 9285) . 
8 2 

MS (ESI+) 633 (MHl, 7530 . 
##0!I8 3 

MS (ESI+) 625 (MHl, 8535) . 
30 ##008 4 
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MS (ESI+) 639 (MHl, 85%) . 
###18 5 

MS (ESI+) 623 (MHl, 80%) . 
###1 8 6 
.5 MS (ESI+) 623 (MHl, 60%) . 
###J 8 7 

MS (ESI+) 623 (MHl, 10035) . 
###|8 8 

MS (ESI+) 649 (MHl, 53%) . 
10 ###18 9 

MS (ESI+) 609 (MHl, 100%) . 
###19 0 

MS (ESI+) 581 (MHl, 75%) . 
###19 1 
15 MS (ESI+) 623 (MHl, 90%) . 
###19 2 

MS (ESI+) 623 (MHl, 76%) . 
###19 3 

MS (ESI+) 637 (MHl, 90%) . 
20 ###J 9 4 

MS (ESI+) 637 (MHl, 100%) . 
###1 9 5 

MS (ESI+) 635 (MHl, 71%) . 
###J9 6 

25 l H NMR (300MHz, CDCI3) <5ppm 7.42-7.38 (m, 1H), 7.32-7.15 On, 3H), 6.96-6.75 
(1, 4H), 5.59 (d, J=l 7.0Hz, 1H), 5.49 (d, J=l 7.0Hz, 1H), 4.75-4.73 On, 
1H), 3.74-3.72 On, 2H), 3.62 (s, 3H), 3.38-3.35 (1, 1H), 3.02-2.98 (m, 
3H), 1.78-1.41 On, 4H), 1.40 (s, 9H), 0.79-0.78 On, 4H). 
MS (ESI+) 621 (M + +l, 82%) . 

30 ###J 9 7 
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MS (ESH) 635 (MHl, 875B) . 
###19 8 

MS (ESH) 631 (MHl, 87*) . 
###19 9 
. 5 MS (ESI+) 645 (MHl, 100*) . 
###! 1 0 0 

MS (ESH) 663 (MHl, 100*) . 
###J 1 0 1 

MS (ESH) 681 (MHl, 100*) . 
10 ###J10 2 

MS (ESH) 659 (MHl, 100*) . 
###) 1 0 3 

MS (ESH) 657 (MHl, 87*) . 
###J1 0 4 
15 MS (ESH) 639 (MHl, 58*) . 
###| 1 0 5 

MS (ESH) 653 (MHl, 80*) . 
###J 10 6 

MS (ESH) 653 (MHl, 80*) . 
20 ###! 1 0 7 

MS (ESH) 595 (MHl, 76*) . 
###] 1 0 8 

MS (ESH) 643 (MHl, 40*) . 
###| 1 0 9 
25 MS (ESH) 707 (MHl, 100*) . 
###l 1 1 0 

MS (ESH) 609 (MHl, 75*) . 
###11 1 1 

MS (ESH) 631 (MHl, 90*) . 
30 ###| 1 1 2 
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MS (ESI+) 679 (MHl, 100%) . 
###J 1 1 3 

t er { (3R) -1- [7- (2-> ^)V1>Z?)V) -1-* ^JW-6-:t* 7-2-7 ->-6 




###13 itra*©*tfeT, ttfo?Z>&%M<D{k&V>lfrt>&%Ml 13<Dik£® 
MS (ESI+) 545 (MHl, 88%) . 

mm 1 1 3 tmmco^mx% n^-r^mmoit^m^mm 114-12 
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HO^O 
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MeO^O 


##00 1 2 0 
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EtO^O 


#3f^1 2 1 


##0J1 1 7 




##0|J1 2 2 


tMteyi 1 s 


a 0 O° 


##ey 1 2 3 



mm 1 1 4 

MS (ESI+) 561 (M + +l, 81S) . 
5 mm 115 

MS (ESI+) 575 (MHl, 100*) . 

mm 116 

MS (ESI+) 589 (MHl, 100S) . 

mm ii 7 

10 MS (ESH) 603 OiHl, 100%) . 

mm us 

MS (ESH) 629 (MHl, 100*) . 

mm 119 

MS (ESI+) 637 (MHl, 70*) . 
15 ###112 0 



a°o° 



rt 



f 3 co 

MeO 



0° 

leO 



O 
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MS (ESI+) 611 (MHl, 100X) . 
##0U 2 1 

MS (ESI+) 629 (MHl, 100S) . 
##0U2 2 

.5 MS (ESI+) 593 (M + +l, 100X) . 
12 3 

MS (ESI+) 589 (MHl, 100*) . 
1 2 4 

10 tert-^l/ {(3R)-l-[7-(2-^DO-5-7;^D^>^;U)-l-^^;i/-6-^V-2- 



15 MS (ESH) 583 (MHl, 543!) . 




mm 3 1 t^«cD^r«T, #j6rr3##«©fc«&«*>5##wi 25-126 
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m%m 1 2 5 

MS (ESI+) 613 (MHl, 100*) . 
##0J 1 2 6 

MS (ESI+) 649 <M* +1, 100*) . 

tert-7?;i/ {(3R)-l-[7-(2-^DD^>>>;W-2-(3-* h^>/7x-JW-l-^^;P- 
6-^V-6,7-i?k HD-1H-^U >-8~f ;W hT^'J 5?>3-fM*W- h 




teri-^jv { (3R) -l- [7- (2-^7 d n ^ >s?;w) -i-*^;w-2- u ssn^uv* - ;w - 
6-^y-6,7-^k h*n-iH-yu >-8-r;w t!^u^>-3-<;w*;w^- h (no 

mg)©xh^kHn7^>M (10 mL) C3-* h^^7xnjl/T^^^A^ 
D5 HOlMxh^tKn^^>^(0.79 mL)^0 t CTJU^T30^^b, * 
5fc25t;fcMUr3B#IW^L;fc. Sift-* h*>-:7x~;P^* 5 
H©lMxh^kHD7^>^(1.58 mL) ^0 < CTUn^.T30^1^b, -^©^ 
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mUm, xh7tHn7^>^MJE^Sb^fc^DD^;i/A(30 mL)T3 

y-;V=30/l) T?»«LT, Hg©gl$$> (118 mg) 

.5 'H NMR (300 MHz, CDC1 S ) 6 ppm 7.41-7.34 (m, 2H), 7.21-7.18 On, 2H), 7.11-7 
.01 On 3H), 6.84-6.82 On, 1H), 5.66 (d, J=l 7.0Hz, 1H), 5.55 (d, J=l 7.0Hz, 
1H), 4.86-4.84 On, 1H), 3.82 (s, 3H), 3.74-3.72 On, 1H), 3.47 (s, 3H), 3.4 
7-3.43 (m, 1H3, 3.10-3.03 On, 3H), 2.07-2.05 (m, 1H), 1.75-1.43 On, 3H), 1 
.42 (s, 9H). 

10 MS (ESI+) 579 (MHl, 195B) . 

#^#J4 1 

X5F;U [8-{(3R)-3-[(tert-"/h+^;|/fc;W7$/] fcf^'J $»-l~f ;W-7-( 
2-^np^>^jP)-6-^V-2-7x/+>'-6,7-^t: HD-1H-^U >-HJW7"fe 
15 x-h 




[8- { (3R) -3- [ (t er t-? h 7 ^ /] tf ^ U 3? >- W M -7- (2-? D 
D^>yj»-6-^y-2-7x/+y-6,7-yt FD-IEK/U >-W;WI» (179 
mg)©N, N-^5P;M^A75 FM(3.0 mDtx^y-JK 0.083 mL), 
20 i-x^;i/-3-(3-i^^^;i/75 y tf;w*;wsj?$?>r s K££&(i69 mg) , l-t h* 

B*5"<>VfHJ7l/-;P (119 mg), h Ux^;i/75 >(0. 122 mL) Sim*., £ 

25 (5/u*y;p, ^-y->/smx^=5/i~i/i) -e^nt-ntgiu $jg<z>Bft« 

(92.6 mg) 

'H NMR (400 MHz, CDC1 S ) <5ppm 7.44-7.39 On, 3H), 7.26-7.16 On, 5H), 6.83-6 
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.78 On, 1H), 5. 55-5. 50 On, 2H), 4.96 (s, 2H), 4.84-4.79 On, 1H), 4.22 (q, 
J=7.1Hz, 2H), 3.77-3.72 On, 1H), 3.42-3.37 On, 1H), 3.05-3.00 On, 3H), 1.7 
6-1.50 On, 4H), 1.40 (s, 9H), 1.26 (t, J=7.1Hz, 3H). 
MS (ESI+) 637 01* +1. 73*) . 

#^#14 2 

[8-{ (3R) -3- [(ter t-^h^iJ)V^)V) 7 5 7 ] tf ^ »J v >-l--f /W-7- (2-? D 

n^>^w-e-t+y-2-7xy^e/-6, 7-yt hp-ih-^u >-i--r 

°pO HO r°f 

^HBoc NHBoc 

7 U ^ [8-{ (3R) -3- [(ter t-^ h ;w 7 5 /] tf ^ u w ;w -7- 
(2-£ D P^>i?JW-6-^ V-2-7x 7 *5x-6, 7-5? fc H P-lH-:/U >-l--T ;W 7 
•tex— h (330 mg)<Dxh^kKn7^>-^(5.0 mDfc. OWfb^hU 
7irj^7^f y/1?>^A(l8 mg), ^;i/*U>(0.0532 mL)£in;L, S*S«t 

, *oD#;PA/**y-;i/=ioo/i~ioo/3) T^i-ifiu imom® (37 

2 mg) 

'HNMR (400 MHz, CDC1 3 ) <5ppm 7.42-7.37 (in, 3H), 7.26-7.16 On, 5H), 6.79 ( 
d, J=6.7Hz,lH), 5.53-5.48 (in, 2H), 4.99 (s, 2H), 4.84-4.79 On, 1H), 3.77-3 
.72 (m, 1H), 3.42-3.37 On, 1H), 3.02-2.97 On, 3H), 1.74-1.50 On, 4H), 1.39 

(s, 9H). 
MS (ESI+) 609 01* +1, 70*) . 



25 ###J4 3 

8-{(3R)-3-[(tert-^h+^^fc;W75/]lf^U^>-l-^;W-7-(2-i7DD 
^>S?;W-6-**V-6. 7-^k Hn-lH-yj >-2-#;]^>m 
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* 8- { (3R) -3- [ (t er t-y h X )V) 7 ^ J ] tf 1 U 5»-M M -7- ( 
2-^DD^>^W-6-t+V-6,7-^t h*D-lH-^'J>-2-^;P^>l/-h (98 m 
g) <D*9S-)V (6 mL) &U5fh7kh , n77> (4 mL) »j|IClN*8ft 
5 j-hVV&frmm (0.379 mL) Sflo < DSTFLT* 25 < CTi&&it#U£. SlS 
««SES»JEEe*bfc«te:» 103!^X>^K^ (50 mL) ^Jn^PP^A (50 
mL)T2IeIttl±iLfc. WtlS^zKeSm^hU^ATl^L, 
lilt. 3t®<Z)@» (98 mg) £#fc„ 
MS (ESI+) 503 (MHl, 283!) . 

10 

t er ( (3R) -1- {7- (2-# P P ^ >i?;W -2->7 J -6-^y-l - V-2- 

( tr i) ^>-2-r ;pt ^ / ) x^;v] -6, i-v b H p-ih-7 u >-8-f ;w tf ^ u 5? >-3- 




[8-{(3R)-3-[(tert-^ 7$ /] fcWJ Vy-\-l P 

P^>5?;W-2->7/-6-^y-6, 7-v>k Hp-IH-^U >-l-f ;W»»(47. 8 mg) 
ON, N-^^;WPA75H«Ftt(1.0 mL) £2-75 / tTU v>( 16.6 mg), 
l-X5P;U-3-(3->^^7^ / ype;i/)5t7;i/^^-T 5 F*»!&(33. 8 mg), 1-fc H 
20 P^^>V>U7V-;i' (23.8mg), F Ux^;P7^ >(0. 0244 mL) £Jn*_, R 
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4. 9 ng) &nt£ a 

'HNMR (400 MHz, CDC1,) dppm 8.98 (br, IB), 8.26 (d, J=0.9Hz, IB), 7.73-7 
.68 (m, 2fl), 7.38 (d, J=7.8Hz, 1H), 7.24-7.19 (m, 2H), 7.10-7.05 (in, 1H), 
6. 78 (d, J=7.0 Hz, 1H), 5.62-5.57 (m, 2H), 5.07 (s, 2H), 4.78-4.73 (m, 1H) 
.5 , 3.80-3.75 On, 1H), 3.57-3.52 On, 1H), 3.28-3.23 (m, 1H), 3.12-3.07 On, 2 
H), 2.04-1.50 On, 4H), 1.41 (s, 9H). 
MS (ESII) 618 <*»+l, 37X) . 

###14 5 

10 [8- { (3R) -3- [ ( t er t-:/ h 7 S J ] tf ^ U i? >-M /W -7- (2-^ □ 

u^>vJi/)-2-i/yy-6-^^v-6, 7-e^t Hn-m-yu >-w;i/]i£® 




71) ^ [8-{(3R)-3-[(tert-yh^^*;Wfc;l/)TS/] ^'J^>-l-^;W-7- 
(2-!?Dn^>^W-2-^7y-6-^y-6, 7-^t KD-lH-yU >~W;W 7"fex 
15 — h (166 mg)<D-rh^kHD7^>^(1.4 rnDt, OlDT^h^^X h U 7x 
~;P*X:7^//^^A(18 nig), ^WJXO.0532 mL)£Jn*., £*£$t£0 

20 ^DDj|>M/^^;-J1/= 100/1-100/3) T#SI • ififgtU Sjg®gl$#J (145 m 

g) £#fco 

*HNMR (400 MHz, CDClj) <5 ppm 1. 44-7. 39 (m, 1H), 7.25-7.20 On, 2H), 6.81-6 
.76 On, IB), 5.59-5. 54 On, 2H), 5.00 (s, 2B), 4.78-4.73 (in, 1H), 3.78-3.73 
On, 1H), 3.42-3.37 On, 1H), 3.04-2.97 On, 3B), 1.81-1.56 On, 4H), 1.40 (s 
25 , 9H). 

MS (ESI+) 542 CM* +1, 53*) . 
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#%0H 6 

t er { (3R) -1- [2-^ >*M )V-1- (2-2 DD^> 3?;» -1 V-6 




NHBoc O NHBoc 

T>xa-h'j;K286 mg)©N, N-3?*3^Mv)l/AT5 (15 mL) £6 

0^*©7K^b^- h U »>A (64 mg) £iD*-T, 80^7? 1 ISHSBfcLfc. 
»«S25 , C LT t er t-y^JP { (3R) -1- [7- >3?;W ^)V-2- ( 

^^;vx;^nji/)-6-^v-6, 7-3? t Hn-iH-^u >-8-f ;w tr^u z?>-z-4)V 

}#JWt*-K220 mg)©N, N-3?^^;WWA75 HMM (5 mL) £»Tb 
T80t:-e2^F B 1iP^#bfco S«*»ttfi»Slr*(50 mL)m, *DD* 
;WA(30 mL)T*3IUttaiLfe. W»I**l*m^hU^ATrftllkU 5iem 5 

U->/Mx^= 10/1-1/1) T*lilLT> MOSWtl (33 mg) 

'HNMR (300 MHz, CDC1 3 ) 6 ppm 8.03-8.00 On, 2H), 7.71-7.42 On, 4H), 7.26-7 

.23 (m, 2H), 6.86-6.84 (m, 1H), 5.65-5.55 On, 2H), 5.14-5.12 On, 1H), 3.6 

9-3.67 (m, 1H), 3.51 (s, 3H), 3.46-3.39 (m, 1H), 3.17-3.05 0d, 3H), 1.83-1 

.42 On, 4H), 1.41 (s, 9H). 

MS (ESI+) 577 (MHl, 35%) . 

#%#I4 7 

teTt-tt)V {(3R)-l-[7-(2-^PD^>3?;W-l-^^;W2-(2-^7^;i/7,;^^;i/ 
)-6-^V-6, 7-3?k HO-lH-yj >-8-^;W fcT^U 3?>-3->f MfcW*- h 



•NHBoc O O TjhBoc 

t er t-^;i/ { (3R) -1 - [7- >SW) -\-*^)V-l- (2-^- 7 ^l^*) -6- 
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**7-6, 7->?k Hn-lH-yj >-8--r;W fcT^U -?>-HJH*W- h (170 mg 
)©H& (10 mL) (2 mL) K*&T> *>ifX7->W&- 

HJ£A (114 mg) ©tK»« (1 mL) 3 5 fc30*fflK^**»« (0.3 

99 mL) $«0o<O^TLT, 30#«25t;fc#H&LT6l$IB^bfc. 
.5 £MJEH£L, hJl/X> (30 mL) £Jo;JL SffiS*T*!:£&3lll»03gL.;fe:. 

«a»air*(3o mDm, ^pp*;i/a(3o mD^nj^aiLfc. 
^p^h??^- ('>u*y;k '\*-fr>/ffl*x5 ; ;p=5/i~i/i) TrfitigLx 

, M©SW^ (37 mg) £#fc„ 
10 MS (ESI+) 663 (MHl, 24*) . 

##0114 8 

t er t-ttk { (3R) -1 - [7- (2-# P P ^ > 5W) -1-* 3MW-2- (2-^ 7 ^;i/3^) -6-:* 

^v-6, 7-^b h d-ih-^u >-8~r;w fcr^u ^>-3--r;w*;wt^- h 

o ^ 0 X 5 

15 0 NHBoc NHBoc 

2-«^^-;K400 ing)©fh7kFP77>jtt (20 mL) £60*^* 
0**fltf- HJ £A (80 mg) ^UD^T, 25131? 1 P#|HJ«#Lfc. C0EJE»fcfct 
er t-^;p { (3R) -1- [7- (2-# P P 3^-2-(* ^I/yUl/jfrx;!,) -6- 
**y-6, 7-5?t H P-lH-y U >-8--r;W b^U ^>-3-< ;W#;W\**- h (275 mg 
20 )0fh7kHn77>»« (10 mL) £*&TLT25^T3l$P B m#L7co 

*fcl0XR«#UOMc»tt(50 mL)£Jn;L ^h^fc KD77>&«JBEe*bfc 
«fc*OD3M,A(30 mL)T3IUJattJLfco h U !)AT?ftftl 

;7PP7N;i/A/^^y-;p=ioo/i~2o/i) T*tg}bT, ^©gtfjti (26 

25 5 mg) 

MS (ESI+) 631 (MHl, 7730 . 
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###14 9 

teri-7?)l {(3R)-l-[7-(2-^OD^>>?;W-2->Ty-l-^^;U-6-^y-6, 7- 



5 4, O n-1, Z, 3-^77 'J Ai? a U H(663 mg)©v^DO^^>^ (1 

o mL) \zjl^jv A-y^y^-im-^-iiteTi-^h^tiM^My^y]^ 
U ^>-i-^;W-i-(2-^dd^>vju)-ih-< $^y-;w5-^;i/^->i/- h (304 

mg) O^Dn^^>ilS (10 mL) £Jn;L, k?U>?> (0.512 mL) CD5?2?D 
n^^>»tt (2 mL) S»TbT, 25 < CTf6l$|iBat#L-fc. ^©MiSHrh 
10 7tHD7^>(20 mD^MTt^-f hSi&U 5t^flE»Lfc. 

^*©fh7kHD77>»«(20 mL) £0t;£##bT2N*;P;i/7 >/r h 7 

&.fh7kHD77 ><£MJEE®*L^^{C^«{C10^m* U -7 AtK»Sc (50 
mD^Jn^ ^nD*;PA(40 mL)T3|HlttffiLfc„ ^Jlfc^Mm^ MJ >7 
15 AT?$£«feU Sifc^JBSiffiLfc. #WcSS^7A^n7h^77 

>f- (3/U*y;k ^W>/»^x^;i/=io/i~i/D t?»»l-t, ^©BW4& 
(199 mg) 

'HNMR (300 MHz, CDC1,) <5ppm 7.42 (d, J=7.5Hz, 1H), 7.25-7.16 On, 2H), 6. 
72 (d, J=7.3Hz, 1H), 5.64 (d, J=17.4Hz, 1H), 5.55 (d, J=17.4Hz, 1H), 4.70- 
20 4.68 On, 1H), 3.78 (s, 3H), 3.53-3.49 (m, 1H), 3.38-3.34 On, 1H), 3.24-3.2 
2 On, 1H), 3.09-2.99 On, 2H), 1.80-1.48 On, 4H), 1.41 (s, 9H). 
MS 0ESI+) 498 (MH1, 100*) . 



25 tert-y^;U {(3R)-l-[2-7-fe^-7-(2-^ DO^>S?;W-l-.?WW6-:**7-6, 
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NC 



NHBoc o N 



NHBoc 



^frTtfZz/y&^U^ hV3Mxh^tHD7^>^(0.088 mL)Ofh 
7kh'D77«(5 mD^-TS-Ct^LT, g&M (6 mg) , tert-^;^ 
^^>UMD'JH (29 mg) , &tftert-y?^ {(3R)-l-[7-(2-^DD^>>> 
5 JW-z-yyy-i-^^H-t+v-e, HD-1H-^U >-8-f ;w tf^U >?>-3- 
-f;W#;i'/t*-K44 ig)©T-h^fc:Ko:7^>}gil£(10 mL)^Jnx.TirajK 
#U 3l^»^T^>«rt25 < C^#ML^Lfeo . £ £fc£jfr^£0TCK:?£3)L 
T^^V^->^A^P$ hV3Mxh^fc:KD:7^>*g$&(0. 750 mL)W 
bT30#|SMft#U ^©^S^fC^MLTSW^bfco £©££i§?&£&flJi& 
10 fryy^-Vhimmw raD^l xh7kKn;7^>£MjBEg£U^;: 

, ^*-*->/@l&X3MP=l/l) TffiMLT, M©BW$!g (12 Eg) £#fco 
l H NMR (300 MHz, CDC1 3 ) <5ppm 7.43-7.40 (m, 1H), 7.24-7.16 (m 2H), 6.75 (d 
15 , J=7. 1Hz, 1H), 5.68 (d, J=16.8Hz, 1H), 5.57 (d, J=16.8Hz, lfl), 4.71-4.69 
(m, IH), 3.78-3.76 (m, 1H), 3.70 (s, 3H), 3.52-3.47 (m, 1H), 3.15-3.00 On 
, 3H), 2.77 (s, 3H), 1.79-1.48 (m, 4H), 1.42 (s, 9H). 
MS CESI+) 515 otn, m) . 

20 m^m 5 1 

ter \-7?)V { (3R) -1- [7- (2-^ n D^>>W)-1-* ^-2- (/ ?-)Vtt) -6-** 
V-6, 7- 1 ^ H D-1H-^U >-8-f ;M U 5? >-3~f M % )\,n%- h 



SBRgBWF, X^;i/ 4-T5/-2-{(3R)-3-[(tert-yh+^;l/fc;U)T5y 
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h (3. 64 g)©KU5?>»tt (30 mL) C^MVftm-h (1.11 g) £ 
lHAT> 125 < CT6^W^#Lfe. SJ5S^^25'C^^!LT^m*U'>A (2. 

io g) &mxt* nztmx;\zm&\sTmmm$m&\stc. Kj&mm&ivc\z.iim 

. 5 LT3i&U 3«tt:WVX> (30 mL) *JD^tT«JE«lirr*SM^S4|5HtDjg 
Lfc. M^©Th7tKD77>Hi (30 mL) fc^m^U^A (2.10 g 
) *n?L. 0'C^aiLT3^b^5 1 ;U (0.948 mL) *WTLT*»625'Ct#ja 
LT4^a#Lfc 0 KJfrM£Wl/X> (50 mL) £llO^.TMffi«i®f 
40^D3gL;t. SJ6S-&«K:*(100 mD^M, i7aD7js;i/A(100 mL)7?3 

io m^mhtt. wtss^»M^hu^Ai?^L, am, zm&m&m&hfc. 

=5/1-1/1) TilLT, 3H§©iW$ (4.20 g) ttmco 
'HNMR (300 MHz, CDC1 3 ) 5 ppm 7.41-7.38 On, 1H), 7.23-7.14 On, 2H), 6.75 ( 
d, J=7. 1Hz, 1H), 5.60 (d, J=17.1Hz, 1H), 5.50 (d, J=l 7.1Hz, 1H), 4.78-4.76 
15 (m, 1H), 3. 77-3. 75 On, 1H), 3.53 (s, 3H), 3.47-3.41 On, 1H), 3.06-3.00 ( 
m, 3H), 2.67 (s, 3H), 1.72-1.44 On, 4H), 1.42 (s, 9H). 
MS (ESI+) 519 CM* +1, 100*) . 

###J 12 8 

20 tert-y^W {(3R)-l-[7-(2-^5 1 ;^>> ? ;U)-l-^^;W2-(^^;i/5 1 ^)-6-^+ 
7-6, 7-h^ H n-iH-^U >-8-f ;W fcWJ v>-3-f ;w h 




###J 5 1 1 H«©^SsT?, ##08 1 2 8 ©4fc&*££j£L.fc. 
MS (ESI+) 499 (MHl, 862) . 

25 

mm 1 2 9 

t er t-y^P { (3R) -1 - [7- (2-# a P >i?;» -1-* 3SJU-2- (* 
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5 1 tmuoi5&x\ 129 ©^^s^Lfco 

'H NMR (400MHz, CDC1 3 ) 5ppm 7.35 (dd, J=5.0, 8.8Hz, 1H), 6.92 (dt, J=3.0, 
5 8.4Hz, 1H), 6. 50-6.47 (m, 1H), 5.54-5.43 (id, 2H), 4.78-4.76 (m, 1H), 3.79- 
3.71 On, 1H), 3.52 (s, 3H), 3.45 (dd, J=3. 3, 12.2Hz, 1H), 3.15-3.14 (m, 
1H), 3.03-2.95 On, 2H), 2.68 (s, 3H), 1.83-1.57 (m, 3H), 1. 55-1. 53 On, 
1H), 1.41 (s, 9H). 
MS (ESI+) 537 (MHl, 88*) . 

10 

###J5 2 

ter t-butyl { (3R) -1- [7- (2-^ n a^>^W-l-^fJH- (.* =$-)V7.)Vfc—)V) -6- 

**v-6, 7-^t kd-ih-^u >-8--f;i/| tf^y s^-w JW*;wx*- h 

NHBoc O NHBoc 

15 4 7 £|^{£<D#SfeT\ ###J 5 2 0flS#»£'&j£L&. 

'H NMR (300 MHz, CDC1 3 ) 6 ppi 7.44-7.41 On, 1H), 7.26-7.18 (m, 2H), 6.75 ( 

d, J=7.1Hz, 1H), 5.66 (d, J=l 7.0Hz, 1H), 5.55 (d, J=17.0Hz, 1H), 4.69-4.67 
On, 1H), 3.89 (s, 3H), 3.77-3.75 On, 1H), 3.56 (s, 3H), 3.50-3.48 On, 1H) 

, 3.18-3.16 On. 1H), 3.07-2.97 On, 2H), 1.84-1.66 On, 3H), 1.52-1.48 On, 1 
20 H), 1.42 (s, 9H). 

MS (ESI+) 551 (MHl, 1005K) . 



##09 1 3 0 

ter t-butyl { (3R) -1- [7- (2-* ^;i^>5W)-l-*^JW2- (* FfrXM-JV) -6- 
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NHBoc O NHBoc 

##0||4 7 t^iO^T, ##fl| 1 3 0 ©fc£fc£^j£b& 0 
MS (ESI+) 531 (M*+l, 66%) . 

##0U 3 1 

tert-butyl {(3R)-l-[7-(2-^n □-5-7;^P^>^;i/)-l-^^;W2-(^9 1 ;i/X;i/ 
3Jn-;W-6-^-+V-6, 7->?h Kp-ibk/U >-oW;W tf^U $>>-3->OW#;wt* 

-h 




##0H 7 <h|^*£<D;£&T, 1 3 1 (Dik&yoZ&j&VrCo 

'H NMR (400MHz, CDClj) 5ppm7.38 (dd, J=5.0, 8.8Hz, 1H), 6.96 (dt, J=3. 6, 6 
.6Hz, 1H), 6.49-6.47 (m, 1E0 , 5.60-5.48 (m, 2fl), 4.69-4.67 On, 1H), 3.89 ( 
s, 3H), 3.79-3.74 (m, 1H), 3.56 (s, 3H), 3.54-3.52 On, 1H), 3.25-3. 20 On, 
1H), 3.07-2. 93 (m, 2H), 1.88-1.85 On, 1H), 1.76-1.74 (m, 2H), 1.57-1.54 On 
, 1H), 1.40 (s, 9H). 
MS (ESI+) 569 (M*+l, 37*) . 

###15 3 

t er t-7?)V { (3R) -1- [7- (2-? D P ^ >5?)V) -l-* J-)V-%-tt y-2- (7 i"JV7 
;P31n-;W-6, 7-yh K P-1H-7D >-8-r;W tf^U Vy-l-^i 'MfDVM— h 
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NHBoc O O N 



NHBoc 



##0D4 7 t^O^&T, 5 3 O^m^^tZo 

'HNMR (300 MHz, CDC1,) Sppm 8.06-8.03 (m, 2H), 7. 77-7.72 On, 1H), 7.65-7 
.59 On, 2H), 7.41 (d, J=6.4Hz, 1H), 7.24-7.16 On, 2H), 6.68 (d, 1=7. 5Hz, 1 
5 H), 5.64 (d, J=l 6.8Hz, 1H), 5.53 (d, J=16.8Hz, 1H), 4. 67-4.65 (m, 1H), 4.0 
4 (s, 3H), 3.71-3.69 (m, 1H), 3.41-3.38 (m, 1H), 3.02-2.94 (in, 3H), 1.76-1 
.43 (m, 4H), 1.39 (s, 9H). 

#^0iJ5 4 

1 0 t er { (3R) -1- [7- (2-^7 □ n«>i»V)-l-* ^)V-6-ttV-2- O 

)-6, 7-v^t HD-m-yu y-%-^M tf^u i?>-3--r;w*;w\^- h 



^7x/-;K275 mg)0^h^t HP7^>» (20 mL) £60!^*©*Mt 
ft^hU^A (80 mg) mmW&lsfc. Z(DKfa®mzteit-7 

15 {(3R)-i-[7-(2-^PD^>^;i/)-i-^^;w2-(/^x;^n;w-6-^-+v- 

6,7-vh Hn-1H-^U >-8-f;H tf^Uv ? >-3--r;W*;Wt^-h (3.85 g)(D^b 
7kHD77>M (10 mL) £$TLT25^T3l$p B ia#Lfco Efci&ttfclOX 

PP*;W*(30 mL)T3lHl«ffibfc. h U >)A«U, 5ifl 

, ^PP7Jn;1/A/^^/-;1/=100/1~20/1) T*jf§3LT, ^S©aW#I (262 mg) 

'HNMR (300 MHz, CDC1 3 ) <5ppm 7.64-7.64 (m, 2H), 7.46-7.38 (m, 4H), 7.23-7 
.12 (m, 2H), 6.69 (d, J=6.0Hz, 1H), 5.59 (d, J=l 7.1Hz, 1H), 5.49 (d, J=17. 
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1Hz, 1H), 4.75-4.73 On, 1H), 3.71-3.69 On, 1H), 3.66 (s, 3H), 3.36-3. 32 On 
, 1H), 3.01-2.97 On, 3H), 1.70-1.40 On, 4H), 1.40 (s, 9H). 
MS (ESI+) 581 (MHl, 28*) . 

. 5 ###| 5 5 

tert-^l/ {(3R)-l-[7-(2-^Pnft>>?;U)-l-^^;i,-6-^y-2-(lH-tfn- 
;Wl--r;W-6, 7-yk h*D-lH-^U >-8-OKI ¥mz?>-l-4 M%)Vrt*~ Y 




tfP-;K67 mg)©fh7kHn77>»« (5 mL) £60X^*0**4*:*- h »J 
10 (32 mg) £iDX.T> 60t:TflB#iaa*1sbfe. ^©M^&25*Ct^LTt 

er t-^JV { (3R) -1- [7- ^ >>W -1-;* ^;W-2- ^;|/X JWsr^W -6- 

*+V-6, 7-5>fc KO-lH-v/U >-8— f ;W fcWJ ^>-3-^;W*;UA^- h (110 mg 
)O5 t h5tH077>»« (2 mL) &«TbT25'CT?4B$IB^bfc 0 
KS^tftT (50 mL)£fln;L, 5^h^b:Hn77>^JEIiS 

15 Lfc«fc*OD*;kk(50 mL)T?3|5|}«jJHL&. h U 

->U*y;P, A^U->/B»x^=5/l-l/2) TiSbT, ^JI©B&® (89 mg 

) 

'HNMR (300 MHz, CDC1 3 ) <5ppm 7.43-7.40 (m, 1H), 7.24-7.18 On, 2H), 7.09 ( 
20 t, J=2.2Hz, 2H), 6.82 (d, J=6.8Hz, 1H), 6.35 (d, J=2. 2Hz, 2H), 5.64 (d, J= 
17.0Hz, 1H), 5.54 (d, J=17.0Hz, 1H), 4.76-4.74 On, 1H), 3.77-3.75 (in, 1H) 
, 3.50 (s, 3H), 3.45-3.42 On, 1H), 3.15-3.02 On, 3H), 1.77-1.42 On, 4H), 1 
.41 (s, 910 . 

MS CBSI+) 538 (M*+l, 10081) . 

25 

#%0y*5 6 

t er t-^JV { (3R) -1- [7- (2-2 P P^>S?;W -1-* ^;W6-:t* V-2- (2-^ V tf 
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5 5 tmm^m-v. m%m 5 6 ©^^^^Lfe. 

'HNMR (300 MHz, CDC1 3 ) <5 ppm 7. 42-7. 39 (m, 1H), 7.23-7.17 (m, 2H), 6.81-6 
.78 Od, 1H), 5.63 (d, J=l 7.0Hz, 1H), 5.52 (d, J=l 7.0Hz, 1H), 4.75-4.73 (m, 
1H), 3.78-3.76 (m, 1H), 3.53 (s, 3H), 3.46-3.42 (m, 1H), 3.08-3.00 (m, 3 
H), 2.61-2.56 On, 2H), 2.30-2.17 On, 2H), 1.75-1.42 On, 6H), 1.41 (s, 9H). 
MS (ESH) 556 (MHl, 19*) . 

###| 13 2 

leit-ttJV {(3R)-l-[7-(2-^DD^>i?;i/)-2-7x-;PT^/-l-^5 1 ;W6-^ 
7-6, 7-5>k Ka-iH-yj >-8-f ;W twj s^-WJWfcW*- h 



MS (ESI+) 564 (MHl, 73S) . 
###15 8 

3- { [8- { (3R) -3- [ ( t er t h ^ ~ )V) T ^ J ] tf ^ U V >-l ; W -7- (2-# 

□ D^>^J0-l-^^;l/-6-^V-6, 7-yt HD-lH-y»J >-2--f ;i/| 3- £E 
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O NHBoc J 

###14 3 t^©^T, 5 8 <Dfc£®&&J$.LtCo 

MS (ESI+) 609 (tf+l, 565!) . 



###11 3 3 

4- { [8- { (3R) -3- [ (t er t-y h JPfcJW 7 $ / ] tf K U v >-l -f M -7- (2-# 
PU^>^jW-l-^^jW6-^V-6,7-vh HP-IH-^U >-2~f 

NHBOC 0 NHBoc 

##0H 3 t|g«O^T, ###l 1 3 3 ©ft;£#£^Lfc„ 
MS CESI+) 609 (MH1, 758!) . 

###J6 7 

7 U ;i/ [8- { (3R) -3- [ ( t er t-7 h * S'fc/W? ~ ;» 7 5 J ] tf ^ U *J >- W ; W -7- ( 
2-^ DD^>i;jW-6-t+V-2-7x;+'>6, 7-v>b HD-IH-^U >-M ;W 7-fe 

° NHBoc 0 NHBoc 

###)3 1 t^O^T, ###]6 7©ft;^§^bfco 
'H NMR (400 MHz, CDC1 3 ) 5 ppm 7.41-7.37 (m, 3H), 7.26-7.17 (in, 5H), 6.78 ( 
d, J=7.0, IB), 5.88-5.85 Od, 1H), 5.55-5.46 (m, 2H), 5.33-5.21 (m, 2H), 5. 
00 (s, 2H), 4.79-4.59 (m, 1H), 4.68-4.11 (m, 2H), 3.76-3.68 On, 1H), 3.37 
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(dd, J=3.2, 12.5 Hz, 1H), 3.05-2.96 On, 3H), 1.75-1.50 On, 4ED, 1.40 (s, 9 
H). 

MS (ESII) 649 (MHl, 303!) . 
.5 ##006 8 

y [8-{(3R)-3-[(tert-^h+v*;i,fc;i/)Tay] fcWJ5?>-i-f M-l-{ 

i-Z u D^>^;W-2-(^^;^;i/sjN~;v-)-6-^y-6, 7-^h K o-iH-yy >-i- 




10 ###]4 7 £H«©#8rC, 6 8 ©ft^ft&^Lfc. 

2- [ (3 R) -3-7 5 / If ^ U V >-\ ;W -3- (2-^ p a-5-7;P^- D ^ > -5-* 
;W6,7-^hh*nif7\/0 [l,5-a]tf^^>-4(5H)-^->(380 mg)©;**/-;i/-7K 
U^BMM2S mL) \Ztt V > (4. 65 g, y)V H U y 5^) £3ni;^i&T:— IjfeScb < 

15 ^pn^AT-3tiittttibfeo mymm-r 

HJ^AT&jt&U 3&£MJEgi|gLfc 0 #S>nfcBWt> (440 mg) 

£j&«^© £ £#©£jfcfcJH V^co 

'H NMR (400 MHz, CDCl 3 ) <5ppm 7.40 (dd, J=7.8, 1.5 Hz, 1H), 7.27-7. 22 On, 
2H), 6.81-6.76 (m, 1H), 5.93-5.88 On, 1H), 5.65-5.60 (m, 1H)-, 5.31 (dd, J= 
20 1.4, 17.2Hz, 2H), 5.28-5. 23 (m, 2H), 4.73-4.67 On, 1H), 4.70-4.65 (m, 2H), 
3.81-3.76 On, 1H), 3.55 (s, -3H), 3.19-3.14 (m, 1H), 3.08-3.03 On, 2H), 1. 
74-1.69 On, 1H), 1.61-1.51 (m, 3H), 1.40 (s, 9H). 
MS (ESI+) 635 (M*+l, 36S) . 

25 ###!6 9 

2-[(3R)-3-75 7 tf^U ^>l-1';H-3-(2-^DD-5-7;P^D^>i;;i/)-5-^f 
;P-6,7->?t Kntf^/n [1,5-a] fc!^>-4(5H)-;fr> 
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[8- { (3R) -3- [ (t er t-7 h * 7 3 / ] fcWJ $?>-l-f ;W -7- (2-^ n 

D^>5?;W-2-(^^;i/^)-6-^y-6, 7-i?fc: Ha-lH-yu >-l— OHM (563 
mg)©N, N-S?^^JU*JbA7$H-^nD*^AS^»JBfft(5 mL + 5 mL) 
5 fc£B;&U£A(828 mg), 3-^D^yD^XO. 312 mD&lD/t, £J&i££^2ST 
4P$IWS#Lfc. S^fc**HDA, ««S7JWUtttU ^nn*MT?2gaili 

KX3MP=20/1~4/1) T^H-^lgU (490 mg) 

10 'H NMR (400 MHz, CDC1 3 ) <5ppm 7.39 (dd, J=1.5, 7.8Hz, 1H), 7.23-7.18 (m, 2 
ED, 6.81-6.76 On, 1H), 5.93-5.88 On, 1H), 5.56-5.51 On, 2H), 5.30 (dd, J=l 
.4, 17.2Hz, 1H), 5.23 (d, J=10.4Hz, 1H), 4.90 (s, 2H), 4.80-4. 75 (m, 1H), 
4.69-4.64 On, 2H), 3.82-3.77 On, 1H), 3.49-3.44 On, 1H), 3.10-3.05 On, 3H) 
, 2.68 (s, 3H), 1.83-1.78 On, 1H), 1.61-1.51 On, 3H), 1.42 (s, 9H). 
15 MS CESI+) 603 (M + +l, 99%) . 

##M7 0 

[8- { (310 -3- [ (t er t-7 h * isftfrtf T3 7] fcMU 5?>-l-^(M -7- 
^>v?;W-2-u^;^^-)-6-^-+v-6,7-^t HD-lH-yj >-l-f ;WH$6 




X^ [8-{(3R)-3-[(tert-y h+^;V^-;i,)T3/] tf*U ^>-l-<;W-7- 
(2-£ D D^>S?;W-2-(^^^*)-6-*+V-6, 7->>h K D-lH-yj >-l-< ;W 
7-fe-r-K650 mg)©x h^fc KP7 5>-X*/~;i,g£^£(ll mL + 5.0 m 
L)\z*m(tVttAMmm. ll mL)^lip^^^60 < CT10^mi^^L 
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(740 mg) <DU&I&mtt<D£3i#;(DRfo\zm^rc 0 
.5 'HNMR (400 MHz, CDC1 3 ) <5ppm 7.37 (d, J=7.5 Hz, 1H), 7.22-7.17 On, 2H), 6 
.77 (d, J=7.4Hz, 1H), 5. 57-5.52 (m, 2H), 4.87 (s, 2H), 4.85-4.80 (m, 1H), 
3.79-3.74 (m, 1H), 3.49-3.42 (m, 1H), 3.11-3.06 On, 3H), 2.66 (s, 3H), 1. 
81-1.76 (m, 1H), 1.75-1.48 (m, 3H), 1.41 (s, 9H). 
MS (ESI+) 563 (MHl, 9035) . 

10 

###17 1 

X^JP [8- { (3R) -3- [ ( t er 1-7 h * ; Wfc^W /] tf^'J >*>-W M -7- ( 
2-^ D D^>yjW-2-(^f m)-6-t*V-6, 7->>k Kn-IH-^U >-l--fJH7 

15 H NHBoc NHBoc 

[8-{(3R)-3-[(tert-^h^^*;i/fc;W)T5y] fc^U 5^>-KM-7- 
(2-# o D^>>?;i/)-6-^y-2-^^^V-2, 3, 6, 7-T" h 7 k KD-1H-7U 
-f/W7-fex-Ml.07 g)©T-fehxbU;W^(27 mL)fC^^U«>A(489 mg) 
, 3£ffe.*3MK0.110 mL)m, SfiT?2l$IKISS#b&. Rfo1&*ffiK.Mffils 

20 , ^fcTK^ip^., ^DD^AT2iEittmbfe 0 &t>&itmmm&te#xmi-h 

77^- (v>J*y;W ^PD*;i/A/S^X^=10/l~5/l) Tf»«-*|«U 
(0.690 g) 

'HNMR (400 MHz, CDC1 3 ) <5 ppm 7. 44-7. 39 (id, IB), 7.21-7.16 On, 2H), 6.81-6 
25 .76 On, 1H), 5. 58-5. 53 On, 2H), 4.86 (s, 2H), 4.82-4.77 On, 1H), 4.26-4.21 
On, 2H), 3.82-3.77 On, 1H), 3.48-3.43 Ob, 1H), 3.12-3.07 On, 3H), 2.68 (s 
, 3H), 1.82-1.77 On, 1H), 1.67-1.51 (m, 3H), 1.-42 (s, 9H), 1.30-1. 25 On, 3 
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H). 

MS (ESI+) 591 (MHl, 84SK) . 
###17 2 

.5 X^;P [8-{(3R)-3-[(tert-^h^->*;i/fc;P)75 /]tf^U &>-l-4 

2-^ D D^>yJl/)-6-t+V-^-f tt^ V-2, 3, 6, 7-r h 7 1 KP-1FK/U >-l- 




X^y-;K120 mL)t±hU'>A(625 mg)*ini^TiimL^ h U *>A Xh 
10 ^^FgjgH, 2-[(3R)-3-T5yk!^U> f >-l-r;H-3-(2-^DD-5-7;i/^-P^ 
>^;W-5-*^Jl/-6,7-^hKat?^/D [l,5-a]tf^>-4(5H)~;fr>(15.4 g) 
^MTJOTLfco SM^iSTSO^S^U Mi&<t7>^X^£*«(5 

15 M0BW^©a^^ (15.4g) *%Tc. 

'HNMR (400 MHz, CDC1 3 ) 6 ppm 7. 45-7. 40 (m, 1H), 7.28-7.23 (m, 2H), 6.97-6 
.92 On, 1H), 5.52-5.47 (m, 2H), 5.19 (s, 2H), 4.68-4.63 On, 1H), 4.20 (q, 
J=7.1 Hz, 2H), 3.81-3.76 On, 1H), 3.72-3.67 On, 1H), 3.30-3.25 On, 3H), 1. 
88-1.83 On, 1H), 1.66-1.61 On, 2H), 1.53-1.48 (m, 1H), 1.41 (s, 9H), 1.26 

20 (t, J=7.1 Hz, 3H). 

MS (ESI+) 577 (MHl, 54*) . 

###17 3 

2- [ (3 R) -3-7 5 J t! ^ U V >-l-f ;W -3- (2-^ o □ -5-^;^ O ^ > 5W) -5-* 3=- 
25 ;P-6,7-^kFnt!7l/n [1,5-a] t!^>-4(5H)-*> 
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o "PC 



NHBoc 



X?;V 4-75 /-2-{(3R)-3-[(tert-^ h+y*M-;W7$ 7] tf^U 
^ M-\-{l-9UU^>~J)V)-m-j (14.8 g)C9X 

*/-;w£#i(62 mDtx^i/ -rv^^>y^-h7-fe^-h(io.o g)£^i&Tin 
ntcmfe** 7 At? u-?h if (->u*y;i/, ^t^/Mx^i^/i- 

1/1) -*t£|U iiCSW (15.4 g) 

'H NMR (400 MHz, CDC1 3 ) dppm 10.9 (s, 1H), 9.50 (brs, 1H), 7.44-7.39 (m, 
1H), 7. 25-7. 20 (m, 2H), 6.72-6. 67 (m, 1H), 5.34 (s, 2H), 4. 65-4.55 (m, 3H) 
10 ,4.25 (q, 1=7.1 Hz, 2H), 4.20-4.15 <m, 2H), 3.90-3.85 (m, 1H), 3.11-2.91 
On, 3H), 1.94-1.89 (m, 1H), 1.61-1.48 (m, 3H), 1.41 (s, 9H), 1.31 (t, J=7. 
1 Hz, 3H), 1.20-1.15 (m, 3H). 
MS (ESI+) 623 (MHl, 100%) . 

15 ###J7 4 

;* ? )l 8- { (3R) -3- [ ( t e r t -~7 b * v# V) 7 5 / ] tf ^ U z? >-l M -7- (2- 
^ D D ^ > -6-^-^ V-6, 7-S> h H D-lH-y U >-2-# Is V- Y 



8-[(3R)-3-75 J tr^'J vy-i-^ )V\-i-{i->? O n^>>?;i/)-6-^V- 
20 6,7-> ? kKD-lH-yu>-2-*;U^>'l/-h (367 mg) (367 mg) ©^h^tiHP 
7 5> (10 mL) »»lc, 7k (5 mL) RMMWtK (5 mL) *M7L, >?ter 
t-^;W5?*-#*- K192 ng)£Jn*25t;T4ll$H8BfcL,& 0 ££8&&»£E3 
SU^IC, Mx^JP (150 mL) fcira*., zKR^ffiftifi^ h U *>A7K»«r7? 




NHBoc 
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^=ioo/i~3o/i) x-mmvx. mmoBmm (102 mg) &mc a 

MS (BSI+) 517 CM* +1, 19%) . 
##0U7 5 

TV)V [8-{(3R)-3-[(tert-^h^->^jjl/#-JWT$/]lf^U> J >-l--r;W-7-( 
h 




7 U ;P C8-{ (3R) -3- [ (ter 1-7 h * ~)V) 7 5 /] tf ^ U i?>- W ;|/} -7- 
(2-2UU^>V)V)-2-(*^)VZ)VftZi)l)-6-ttV-Z,7-z;}i HD-1H-^U >-l- 
-T;WT-fex-h(505 mg)©N, N-z?*^)U*)V&75. K&$t(3.6 mDfcOTCT 
^>7>^hU^A(36.3 mg)$:ftl^Co S«^^T*2^«#U, 7Mb\ktf|St 
15 MTfc^hU^A^lD^ ^ij££7;W7>Jtt<hU ?nn^AT2[IlttajLfc. 

=1/0 — 10/1) r-ftm-ffimis, mmcoumm (245 mg) 

'H NMR (400 MHz, CDC1 3 ) 5 ppm 7.44-7.39 (m, 1H), 7.25-7.20 On, 2H), 6.80-6 
20 .75 On, 1H), 5. 94-5. 89 (m, 1H), 5. 63-5.58 On, 2H), 5.36-5.31 On, 2H), 5.02 
(s, 2H), 4.75-4.70 On, 3H), 3. 80-3. 75 On, 1H), 3.57-3.52 On, 1H), 3.30-3. 
25 On, 1H), 3.10-3.05 On, 2H), 1.89-1.84 On, 1H), 1.71-1.56 On, 3H), 1.41 
(s, 9H). 

MS CESI+) 582 (tf+1, 100%) . 

25 

###| 7 6 

X3MP 4-75 7-2-{(3R)-3-[(tert-y h+^Jl,fc;U) 75 /] fcf^U S»-W 
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} A Q NCN N 




xh^t:h*D7^>(223 mDiZ^T'fcmfcl-hVV&im, 2.01 g)£Jg;L 
> 30M^bfco RlSttlCX^P N-[(Z)-{(3R)-3-[(tert-^h^^*;^-;U) 

5 75/] if^us* >-i--r ;u} (->t / 5 /) ^ 3MW -n- (2-^ p d ^ ^ u 

*~Ml6.0 g)0T-b^tHn7^>M(lOO mL)^0t:T?DD^ ^T2^ft 
#Lfc. KJifr^O'C^^L, 7K0.8 mL) in*. ^^T^?P^T 

10 ^s^TKM^-hu^AT^L, 3^ 5^Mma$s-r^;it-e, an® 

gtt^©&£f&#J (16.7 g) 

'H NMR (400 MHz, CDC1 3 ) <5ppm7.39 (dd, J=l. 6, 7.7Hz, 1H), 7.23-7.18 On, 2 
H), 6.81-6.76 (m, 1H), 5.31 (s, 2H), 5.23-5.03 On, 1H), 4.12 (q, J=7. 1Hz, 
2H), 3.82-3.77 On, 1H), 3.38-3. 33 On, 1H), 3.05-3.00 (m, 3H), 1.80-1.75 (m 
15 , 2H), 1.62-1.57 On, 2H), 1.41 (s, 9H), 1.02 (t, J=7. 1Hz, 3H). 
MS (ESI+) 478 (M + +l, 100*) 

13 4 

X^;V 4-7 5 J -2- { (310 -3- C (t er t-7 Y^-^)^-)Vi 7 5 / ] tf ^ U 3»-l-f 

20 ;w-i-(2-^^;v^>^;i/)-iH-r $y\/-;w5-A;^+^i/- h 



###y 7 6 tmm(D^mx\ ##e<i 134 ©{b^^^bfco 

'H NMR (400MHz, CDClj) <5ppm 7. 15-7. 05 On, 3H), 6.63 (d, J=7.3Hz, 1H), 5.17- 
5.10 On, 2H), 4.98-4.96 (m, 3H), 4.08-4.06 On, -2H), 3.76-3.73 On, 1H), 3.2 




r NHBoc 



1^° 

H 2 N^N ^ 



NHBoc 
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9-3.25 On, 1H), 2.97-2.86 (m, 3H), 2.33 (s, 3H), 1.85-1.49 On, 4H), 1.41 ( 
s, 9H), 1.07-1.01 (m, 3H). 
MS (ESI+) 458 (MHl, 100X) 

###1 13 5 

X5P;V 4-T5y-2-{(3R)-3-[(tert-^h^^;^-;WT5/]tf^Uv>-l--f 

M-i-(2-^5 1 ;i'^>> ? ;W-iH-r 5 ^/-;w5-*;^^->i/- h 




7 6 tl^^C^T, 13 5 ©{t-£#j££j&Lfc 0 

'H NMR (400MHz, CDClj) <5ppm 7.33 (dd, J=5.0, 8.7Hz, 1H), 6.90 (dt, J=3.0, 8 
.4Hz, 1H), 6. 54-6.52 (m, 1H), 5.21 (s, 2H), 5.02-4.96 (m, 3H), 4.14-4.10 ( 
m, 2H), 3.79-3.71 (m, 1H), 3.28 (dd, J=3.2, 12.1Hz, 1H), 2.96-2.82 (m, 3H) 
, 1.79-1.51 (m, 4H), 1.41 (s, 9fl), 1.10-1.08 (m, 3H). 
MS (ESI+) 496 (MHl, 1003!) 

###17 7 

X5P^ N- [ (Z) - { (3R) -3- [ ( t er t-7 X )V) 75/] tf^U y>-KM ( 

7 y -f 5 7 ) * -N- (2-^ o P ^ > 5W) /f g ^>^- 

A NCN . |- N Y N ^ V NHBoc 

NCN 

X?^ N- [ (E) - { (3R) -3- [ (t er t-y h ^ =y% 7 5 / ] tf^ U 5? >-l ^ 
} ('>7/-r 5 /) ;WM if U ~>*~ h (21. 0 g)©T-fe hx h ij ;Hfttt (i 13 mL) 
Sa7?2-^OP^>S?JI/^D5K(18.3 g), «K#U£A(24.6 g)£Jn*_, 7013^ 

n^htfyyj- (->U*y;K ^U->/lt&x^;w=2/i~2/3) T?#$t • Ifgg 
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U M©SWl3 (16.3 g) 

'HNMR (400 MHz, CDC1 S ) <5ppm 7.45-7.40 On, 1H), 7.34-7.29 On 3H), 4.63-4. 
58 On, 2H), 4.22 (q, J=7. 1Hz, 2H), 4.03-3.98 (m, 2H), 3.76-3.71 On, 2H), 3 
.54-3. 25 On, 4H), 1.95-1.90 On, 2©, 1.71-1.59 On, 2H), 1.44 (s, 9H), 1.29 
.5 (t, J=7.1Hz, 3H). 

MS (ESI+) 478 (MHl, 82X) 

mmmi 3 6 

X^;i/ N- [ (Z) - { (3R) -3- [ ( t er t-? h * Sob V) T 5 / ] bf ^ U 5? >-l--f M ( 

io y7;-r 5 y) ^5^;w-n-(2-^^;^>^;w if u h 



l H NMR (400MHz, CDClj) <5ppm 7. 24-7. 18 (m, 3H), 7.13-7.11 On, 1H), 4.89-4.80 
On, 1H), 4.49 (s, 2H), 4.19 (q, 1=7. 1Hz, 2H), 4.02-3.88 On, 2H), 3.76-3.5 
15 7 (1, 3H), 3.42-3.40 On, 1H), 3.25-3.20 On, 1H), 2. 23 (s, 3H), 1.95-1. 87 ( 
m, 2H), 1.71-1.61 On, 2H), 1.43 (s, 9H), 1.27 (t, J=7. 1Hz, 3H). 
MS (ESI+) 458 OP+1. 37X) 

##09 13 7 

20 X^;P N-[(Z)-{(3R)-3-[(tert-yb^v^;^-;i/)7^/]t!^Uv>-l-r;W( 

->7 y < 5 j ) * 5=-;w -N- (2-^ a 0-5-7 o ^ y^M 9 u h 



'H NMR (400MHz, CDCI3) <5ppm 7.36 (dd, J=5.0, 8.8Hz, 1H), 7.08-7.06 On, 1H), 




7 7 £BI8®2f8n?, 1 3 6 (Dit^^^Lfco 




7 7 tmuoxm-v. m>w 1 3 7 ©fl^s^Lfc. 
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7.03-6.98 On, 1H), 4.79-4.74 On, 1©, 4.62-4.52 On, 2H), 4.23 (q, J=7.1Hz 
, 2H), 4.03-3.89 On, 2H), 3.74-3.59 (o, 3H), 3.42-3.38 On, IB), 3.20-3.16 
(m, 1H), 1.95-1.71 (id, 2H), 1.70-1.69 (m, 1H), 1.59-1. 56 (m, 1H), 1.43 (s, 

9H), 1.29 (t, J=7.1Hz, 3H). 
MS (ESIO 496 (M + +l, 48S) 

#%#J7 8 

Jl/ N- [ (E) - { (3R) -3- [ ( t er t-7 h * 2/ * ;i/#x;i,) 7 5 / ] tf ^ U 5> >-l -f M ( 

y7 y -f $ y ) * if u h 



>?7x-;i/ ->7y-f 5 (86.8 g)©2-:/D/v-;i»$£(i.46 

L)t^T(R)-tert-3-y5 1 ;Hf^U> ? >-3-l';j/*;WN^-h (73.0 g) £Jn*. 

, sra^mi!3o^^bfe. Kj&m&sox;\zftMu ^'j^^iwu^f 

;^m^(254 g), hUX^75>(254 mD^lD^ £ ££#i&UT£j«£8 

;k a*^>/mx5p;w=i/i~o/i) ^ii-iiu mmom® (133 g) £ 

'HNMR (400 MHz, CDC1 3 ) 6pm 5.61 (br, 1H), 4.66 (br, 1H), 4.24 (q, J=7. 1 
Hz, 2H), 4.25-4.20 On, 1H), 3.78-3.37 On, 5H), 1. 98-1. 93 (m, 1H), 1.85-1.8 
0 (m, IE), 1.71-1.66 (m, 2H), 1.45 (s, 9H), 1.30 (t, J=7. 1Hz, 3H). 
MS (ESI+) 354 flftl, 20*) . 



h r 
NyN . 

, A Q NCN 




r NHBoc 



###|7 9 

8-yn^E-7-(2-^D U^>^)V)-\-^)V-l-y^-)V-\, 7-yt FO-6H-yj >- 
6-*> 
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^-7-(2-^PD^>vJI/)-2-7x-;P-l > 7-vkHD-6H-yU>-6-^> (1.00 g) 

(vU*y;i/, ^on*;PA/^^y-;i/=ioo/i~50/i) tM-^IU 

(1.03 g) £#fc„ 

'HNMR (400 MHz, DMS0-d 6 ) <5ppm 8.13-8.08 On, 2H), 7.65-7.51 (m, 4H), 7.4 

1-7.36 Ob, 1H), 7.34-7.29 On, 1H), 6.66-6.61 On, 1H), 5.73 (s, 2H), 3.31 ( 
s, 3H). 

MS 0ESI+) 431 CM* +1, 10035) 
###113 8 

3-V7)V*n* h^>y-y> (4.90 g ) ©i5*^*»te(ioo nL)fc, o<ct 

ffiSg^hU^A (2.34 g) <D*mm (20 mL) *«TbT30#Kat#L&. ^© 
«Saat#fib, ^e»t70 < CT«LT2I^TO^bfeo R««^fflfcJ^L* 
(100 mL) SJnfcTftKx^l/ (100 mL) TiftmLfco #8fi£ffift:!frfitf-MJ»> 

=50/1-5/1) T^i-ilU M©§65^ (2.13 g) 

'HNMR (400 MHz, CDClj) <5ppm7.21 (t, J=8.2Hz, 1H), 6. 70-6. 62 (m, 3H), 6.4 
9 (t, J M =72.5Hz, 1H), 5.40 (br, 1H). 
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3- v# D rf P #*i/7 x 7 

H °X^^ 0Bn ^^ 0 ^C^^ 0Bn ^ a ir^' OH 

5 £*£H&T» 3-^>^;U^'>7xy-Jl/ (4.00 g) Ofh7tHD77> 
M(40 aH)\Z, ^M-fev^A (2.34 g) , 2-^DOIfJV-p-h;H>xM 
(9.39 g) »^.65'CT30raini^a^Lfco RJ6«*^fflfc?&«JL, @# 
£33fifcTI*£, 3SE£«JEEfi*8l/fc. £6fc&£j^©h;Px>»J£ (50 mL) 
fctert-yh+^U^A (6.73 g) &iDAT110t;T?lEK^b&. 
10 fifcfcajU tK (300 mL) £illlx.T8mx^;V (300 mL) TtttBbfco W*IJ1£& 

>/»»X3\fc=100/l~20/l) T?£*-»«U b!x;ix— (3.44 g) 

15 'H NMR (300 MHz, CDClj) <5ppm 7.44-7.18 (m, 6H), 6. 72-6. 59 On, 4H), 5.04 (s 
, 2H), 4.77 (dd, J=1.6, 13.7Hz, 1H), 4.43 (dd, J=1.6, 6.1Hz, 1H). 

S^H^T, vX^;PM& (11.58 mLlM^-y->^ ) 
>»tt (12 mL) £-5t:K:^LT, HJ#DDffl« (1.89 g) ©1,2-^Dni 
(5 mL) £^o< WTLT20#K«#Wc. £ S£:x3- (0. 
20 93 mL) £^TLT10M«#bm ±8B©lfx;fci:~7\fl'4'HM* (1.31 g) ©1 
(5 mL) mTLfro *<D'm* \Z 2 l$|ffljW*T£fifc:# 
}SLi«*#l>fc 0 K«ftfc2NifiK (20 mL) £jD*Tl,2-$^nnx*>§«ffi 
SSL-^fc^;i/X-f;i/ (200 mL) t$3Rl/fe. ftM&lNfflfc 2. 5NtK^ 

&Vf3?M ^^>/^mx^= 100/1 -20/1) T?#8t • *jf§£U 3-S^p:/ 

o^y7x/-;p©^>^i/x-T^ (0.74 g) &£#£nfc^>v;p 

X-^J], (0.74 g) Ofh7bKD77> (20 mL) J—)\ (20 mL) ©}g 

mz\W\7VVk-%-i£>im (50* wet) (0.36 g) £ina_TzfcfSif?a^T> 
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5^^jBEMHbT^©3-v^DyD^>/7x/-;U (0.51 g) 

l H NMR (300 MHz, CDCg <5ppm 7. 12 (t, J=8.0Hz, IB), 6.65-6.56 On, 2B), 

6.45-6.41 (m, 1H), 5.33 (br, 1H), 3.71-3.66 On, 1H), 0. 76-0. 73 On, 4H). 

M^Jl 

In vitro DPP-IV UWftmMimmi 

DPP-IVB^^tf^->«, J&WZthJhmZTy^rtyyT- (25mM Tris- 
HC1, 140mM NaCl, lOmM KC1, pH7.9) KT^bTHI^MLfc 0>M : 
final 5fg^ h hitft : final lOfglffO . ®jRft0mffi£4MMft&« 
inU ^MKT-f >*:x^- h Lfcg, (Glycyl-L-Proline 4-Methyl- 
Coumaryl-7-Amide, ^^HSB^Bf) £i&i§gl00/iMlc:fc:5«};5 KMD L^iafcT 

-hV-y-^m^X, @jg$£360niu $I^B460nm£:mtSibfc3£g£$!]^l, 

ic so ffituT^mtfc. 2~7ni©iai©¥^fiis*i fc^-r. 
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mi) 





DPPIV&^fg& 




IC 50 (nM) 
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mum 5 3 


2 1 
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1 2 
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»0U4 6 


8 0 
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mm 7 i 


19 3 


10 4 


»^9 2 


2 2 


9 




7 


2 


mmm i o 7 


7 


2 



(- : imm 



5 SD^y HcftU »^tlO0.5!«MC!l^$r3mg/kg©ffi»TSP^Lfc. 

KTy-fc-r/ly^T- (25mM Tris-HCl, HOmM NaCl, 10iM KC1, pH7.9) \ZT%> 
(final Ummitmm\zmm (Glycyl-L-Proline 4-Methyl- 
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Coumaryl-7-Amide, ^^HWWf) £&^100/iMfcfc5«fc5fc»Ugi&fc^ 
-HJ-^-£JBV>T, ®|g^360niD, ^£fcfi460nmk::mt33^g£$l£L 

hbfc^7 7T(Dli (AUCo. l4h ) £#tiiU %mik&®(Din vivofc&ttSDPPIVffi 



(S2) 







AUC M4b 
CSXh) 


lh 


2h 


4h 


6h 


2 4h 


«#I6 4 


24 


21 


28 


23 


1 


347 


«#I6 7 


80 


79 


75 


71 


31 


1340 


3»J6 8 


69 


72 


74 


63 


30 


1229 


3MJ7 3 


64 


69 


69 


61 


28 


1176 


«0»J7 2 


57 


56 


61 


49 


16 


902 


«^J7 1 


23 


28 


29 


26 


11 


476 



(n=3) 



SSJgJ»A*^#bfcC57BLT^Xt»U, %Lmitt>®<D0. 59MC«^£ 3mg/kg© 

tf, 18-^2,4, 6, 10. 24^K«fcg»JR«fcD«folilU !T&lC»'&£li*fr3i:£fc:«k 
OJMIfeiffltbfc. #5nfcjm«*T!yfe-f;ty77- (25mM Tris-HCl, 140mM 
NaCl, lOmMKCl, pH7.9) ICT^b (final 20fg*&JR> 1 t^&fcSff ( 

Glycyl-L-Proline 4-Methyl-CoumaryI-7-Amide, ^^FW3fS0f) 

mkfc&mi6L*m<Dm.*m wm&om&mg. u ««p i vawsistH l 
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tco dmmmm*7uy hhtc#77T(Dmm (auc (0-2410 ) zniuv 



.5 (S3) 





*»fb^»«#«©#«fK (h) t*»5BW») 


AUC™ 
CSXh) 


2h 


4h 


6h 


2 4h 




17 


17 


22 


47 


1597 


mmm 3 9 


37 


60 


79 


87 


533 


mmm 9 3 


60 


73 


79 


88 


451 


HWJ9 4 


43 


69 


76 


86 


543 



(n=2~4) 



10 mffimw<Dik&%>*&-$vt£jfiLmiz. m— mmmm-efmLfr, -rfct>*>. sd^ 
at, mm mmm^coit^m^o.mmmmzTio mg/kg(5 mL/kg)-? 

«»*ttfr& (LC/MS/MS) fc^Dill^Lfc. t-fcfc>1>. ^^hJfilfflO.l mLfc, ft^m 

mmm (0.5 *g/mu 100 a.&mmisTs.*>vr-\zTmmM9t&i>it. zn\zm 

15 2p^Sf^ (PH 6.86, ftftttg) IriL&kXmmx.rM mL£ill*.T, 10^F^*^ 

ft\zmt5mm&. &b&m (3,000 r. P .m., io^k) l&. *r$ji£#i& 

^, ^^T40'CT^^@L^S{C^^y-;l/0.1 mL&cktfzlcO. 1 mL^rJPx. 

x, \zT®\wm&&VTn*>nrcmt2 ASLc/Ms/Ms-eajjeLfc. 

LC&mz&^T. #^AteCadenza CD-C18(;R250mm, it ^4. 6mm, $B^3£tm) 
20 SfflVifc. ftfllttttlO mMftat7>^-»>A7K»tt/^^/-;W (2 : 8) *g&£/BV> 
, ffi&tt0.2 mL/mintbfco MS&#fc:feV>T8:> SfitttTSQ7000 LC/MS/MS 
System (TbermoFinnigan) U -f #>fbfek:ttESI£fflV>, $1^6- K teIE< 
:*>, t-^U>^«SRM(Selective Reaction Monitor ing)T«!l£L£:. &□& 

25 
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L 

.5 , Sdyyh (It, mm) Id, ^»45^^:tt760^^^O.5!««C®M^TlO 
mg/kg(5 mL/kg)T, ^tl^tima^LTco &44&©^y hjfa?jf©0. 05 mLfc, ft 
(0.05 /g/mL) 400 /L£gsinL£&, 3fc$*gfnbfc„ ^©Jg&lOO /L£ 

10 g»M$ffl$«Prospekt-2 (Spark) h U y ^«0DS#- h U 

y5?*JflH&. LC^frlC^V^Ttt, ##f#^AfctMightysil RP-18 GP(S£50 nun, 
ES2.1 mm, &-?@3wm) £fflV\ ^8I«10 mMftmT^n^ATK^^^^y- 
;P?g^^V^c^^vX>h^T^J6Lfc 0 MS&#K43^T«, SBKAPI4000 
LC/MS/MS SystemCApplied Biosystem)£<£fflU 4 :fr>fbtfcK:«ESI&fliK 

15 ^E— FttlE-f^X ^ U >^^*MRM (Multiple Reaction Monitoring)T$JS 





mm<Dikm^mm m& (ng/mu 
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30# 


mm 


2mm 


mm 


mm 


2mm 


mmm4 9 


ND 


ND 


ND 


ND 


12.7 


41.2 


ND 


«#J4 5 


10.5 


30.9 


37.4 


55.3 


149.0 


264.0 


88.3 


mmm 1 6 
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ND:&ffl|&#(10 ng/mL)£TFo 



20 

mm 

7? hfc»IK^S^Lfe^#<P«»4T;^tt<pjfajg>tijiflf (^«J49©fci^) 

SD9^h (8, 7il») SJflK ^^9©fc£tt©*8ft (^S^^7K/0.1 N 
25 Jfiit*=9/1) £1 mg/kg(5 niykg)™#flftrtfc£4L&. JUT* K»0!4fc*W- 
S^«fl49©4fc£«lfc|I3fi|J^&fc£r>T, ^M49©fa&4&©jliLiJ!<f»*C©»&§ 
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m 

>>fVn-)V) £1 mg/kg(5 mL/kg)T> ^ft^nMMrtK&^bfco SiUR 



(^5) h\z»m^^Lrct^(D^mit^(DissLm^ms. 
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mm±<Dmm*itm. 

ftftm ^^BiSM-©|g^^M, BUM. SftmoM, HIV 
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i. a a) 




10 t*yS, em^nrfecfc^yj^^;^ «£ftxfc<kv>7^m tti&^n 

15 yu-om, mm^nTfeck^ru-;^^ mm-znxh&^TV-jvxjv? 

fi&snxfc^^nru-^a, a^$nxfe«kv^xP7'j-ji' 

20 rn7'J-M+yS, Mm^nxt)cfcViT;WV*;Ufc;i/S, £fc&«&£n 

xb£^&m®m^nmM*mt\ £fckrFfB5$; ctd ~ ct6) xise* 
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O 



O 



O 



(T1) 



(T2) 



(T3) 




s^-=ar^/^=^st u< \tm^fix^x^/w^^;um^-rn)\ -arete 

-y-nh 2 «:, TiB5£ (A) -C^£*l5S. *yt«TIBS; (B) x-mZfrzm 



mttO, 1, *fctt2«r^U R 4 «x #3EL&V>tf\ lo£fcfi2o# 




NH 2 
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NH NH 2 



hx^T9^^m, w&ztix h&^r^sm. $ju7$*rism, m&&tixt£ 

V>T7W3dri/*^=^S N t> L< &g&£*i/rt> £^%/is/<*J ;\sm*m3-t>\ 

iztcn2^<DRHs-m\ztevx/^uyt i i,<nx.?-u^%mu m*m$.-fz> 

2. -Y-NH 2 ^ (A) T^^5Sf$)t), mtfSl fcL<fi2-e$>5a\ * 
fcr±, -Y-NH 2 ^ (B) XmZtlZ&XhQ, n*Slt>b<»±2t?*>* % ft 

3. R 3 ^TI2S; (C) % (D) Sfcti (E) ©V^^Sf$.5, »*3S1~205 




(B) 
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->^n7^*K=MS, B&SftTfeJ:v>7U-;i'&» *&ttfijfc 

$ nx t> «k o 7 u &m-t>\ 2 o © r 6 at-st t & o t c a _ 3 

10 R 7 fi. #&LfcV^ l^)Sfctt2D#tU M«4LT, AD^>Hf ; 

5/7 ys, 7;i^£, a 07; wps, ">^n7»S, 7;P3^^s, £fc 
R ii mimm : ?&itu7)i*)i&&&r. ) 

20 5. R 3 fl*5£ (0 X&D, r 6 w, m&\sm>-t)\ l~D%.rcU2-0&&V. 

.. 3 7)V*U>i?ttz/& 7)V*)V&* AD7;V+m ^^07»S, 7 
, AQ7J^MJ^^H, ^fc«->^D7;WW*;VfcJl/«XafeS, |ff^ 

6. R 3 #5£ (0 X&D, R 6 2>U^#£U APy^S^T?**, »*^4|B« 

7. R 3 ^2-^PP7xX;K 2-^UP-5-7MD7x-Jk 2-pWl/ 
- 5-7JV^P7xXJK 2-^h+y-5-7Mn7x-JK £fc«2-~>7 

30 ;-5-7Mn7x-jras, M^4f2^©<t^ s feb<«^©yph*^-/ 
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7 u — /m-*^** satfns, i~7 ©vvrna*— Efcffi«©fc£ttfe l 

9. R 1 *^: -Ra-Rb-RcTgt£n3XT&3, 1 ~ 7 ©Vi-ftl* 

10 So 

R b 

nT"b«t^7U-jp», *fe«em$tiT ! fo < i:vi7U-;^^~>*^-r e 
ii. RW^i/r&s, w*^i~7©virn^-^K:ia«©fl:^<»%>u<«: 

20 12. R 2 ****®^ ->7/£, B»3nTt>J;Vi7;WPS, *^**5/*, 

tt»*nTt>«fcVi7;i/a^>'S, fi&snTfc£^7;vp^>#;v#-;i/S, s& 
^nxt^wj-^s, »si$tiT s b«fcVi7U-;^+^s, Btfesnxfej;^ 
7U-;u**">*^#ry«» «jft$nTt>«fc^77;wps> s&£nT*>«tv> 
77;p+;^*3/at m^nx^^ru-ov^ ^rc\tmm^nx%^7)v 
25 i~ii ©vvrnjfe-Bfcra©fc£ttt> l < « 

WDH7y^ *fctt*n&©n^±w*$n«ja. 
13. r 2 ^>7/s, eife$nT ! b«kVi7;i/3+v*;ufcji/^ 

ftTfc«fcV>7U-;^*->ST&5, »^1~1 1 ©V»rtl^-3lfc|Btt©^ 

30 14. R 2 #fifrry-;^*->g-r&5, ft$g|i. 3 iBife©^^feb <«-€•© 
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15. R 2 «Afn7'j-wviT^5, ^*si~no^rn^-^ 

16. R 2 ^ (Tl) ~ <T6) -egE£tl£ST*&5, ff£3il~l 1 ©Vvfn 

17. R 2 d*, 5£: -O-Tx-O-Ty (5£+, Ott^^^L, Txll7 

~ 1 1 (D^-?nfr-mzmm.<D{t&y>i% l < «^-©;/d h ^ ? ^ £fc&^n&© 
is. tx^7i-p>m5, n^si 7mm<Dit^hv<\^t(ofu^^ 

19. Tx^m-7x-l/>m tt^Sl 8 fcb <«*•©:/□ K 

20. Ty^, m&7)v*)vm, W'>^nm;i«; sfcfcfcm&snTfcj;^ 
2 1. TyT«n5S©ttt&ga*, /\ny>if, ^fc&T^ri 
2 2. 5£ (I) T&£nSfc£to#, TfBzS (c 1) ~ (c 3 6) : 
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(c35) ( c36 ) 



2 3. nxmi~2 2©v^a^-«jc«it©fls*«t>b<Ht*©^t2 Ky*^ 

2 7. m«5«6««(0tt%0^«>0 % »*5l~22©V>f^ ^fB^O-fk^ 
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